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BALLOONING MISHAPS. AN ANCIENT GEOGRAPHER. the compilation of a work relating to Schoner, and 
especially to the long lost globe, which his son, with 
\ Ow the 20th of August last a balloon ascent was| THE name of Johann Schoner, of Carlstadt, is well| the aid of Mr. Coote, has succeeded in completing 
made from the Artillery grounds at Berchem, Belgium, | known to all students of early European cartography. | and publishing. The book contains a long introduc- 
two Belgian officers, Captain Mahauden and Sub-/ He prepared between 1515 and 1533 four terrestrial| tion by Mr. Coote, showing the value of the globe 
tenant Croy, and a civilian, M. Coulet. The bal-| globes, three of which are preserved in Frankfort,| of 1523, especially in the history of the discovery of 
Joon first ascended with a breeze blowing from the | Nuremberg, and Weimar. The fourth, which was made|the coasts of America, and covering the history of 
* goutheast, but when it reached a certain height en-/|in 1523, was for three centuries regarded as wholly lost, | cartography inthe 16th century, with a description of 
gountered a contrary current, and, passing over Ant-|and the fact that it had once existed was only known | the principal maps and globes published during that 
werp, drifted seaward. The Scheldt was crossed twice, | or suspected from a deseription published in a small | period, 

' and the aeronauts thought that they were traveling| Latin pamphlet by Schoner, which did not answer| This is followed by facsimiles and translations of the 
west, when in reality they were drifting to the North | either of the known globes, dedieatory letter of Schoner, and the record of Magel- 
fea. At 2 A. M. the lights of fishing boats were per-| In 1885 the late Mr. Henry Stevens, the well known |lan’s voyage by Maximilianus, and by a bibliography 

© eeived, and the fishermen shouted that they were|bibliographer, found the long lost globe at a book-|of all the cartographer’s works. 
) @fifting tosea. Ballast was thrown out, but at dawn |seller’s in Munich, and purchased it for Mr. Kalbfleisch,| In acase attached to the book are six beautiful fac- 
A. M.) the balloon descended once more, and the|of New York, who added it to his collection of works | simile reproductions, four of globes of a date eariler 
| ear touched the water. A big fishing boat was hailed, |on American history and geography. than 1523, viz., the Hunt-Lenox globe about 1506-7, 
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1 The balloon with an auchor trailing in the ser. 2. The rescue. 3. The balloon disappearing into the clouds. 4. M. Coulet, the aeronaut. 


RESCUE OF BELGIAN MILITARY AERONAUTS IN THE NORTH SEA BY THE BRITISH STEAMSHIP WARRIOR. 


but failed to take notice, so all the remaining ballast| Its value in the history of geography and cartography | the Boulonger globe about 1514-17, Sehoner's first and 
Was thrown out, and the balloon ascended again for a| is that it was the first attempt to depict the discoveries | second globes, 15°5 and 1520; the fifth of the long lost 
time ; but, catching sight of asteamer, M. Coulet | made during Magellan’s first cireumnavigation of the | globe of 1528, and the sixth of the famous Cantino map 
descended, having made a species of anchor for the bal-| world. The record of this voyage was written by one | of 1502. 
, consisting of a sailcloth tied to the end of a rope. | Maximilianus Transylvanus, a natural son of the Car-| The volume, therefore, besides describing a valuable 
vessel proved to be the British steamer Warrior, | dinal-Archbishop of Salzburg, who was then at the/| example of early cartography which had been lost to 
a boat was dispatched to the rescue of the ex-|court of Charles V., under the care of Peter Martyr, | the world for three centuries and more, forms an impor- 
ted aeronauts, Lieutenant Croy, the only one.of|and from this Schoner sketched the additions to the | tant contribution to the history of the maps and globes 
the three who could swim, having taken off his uni- | globe. | produced in Europe at a time when the longing for 
and thrown it into the sea. Allthree aeronauts| Schoner himself, in a letter of dedication, says:| travel and exploration was beginning to seize on Euro- 
~ out of the car at the same time and were picked | ‘‘ What wonderful adventuresand what extraordinary | pean nations. 
en on board,.and landed at Dunkirk on the|men and animals they (Magellan’s expedition) beheld, | 
After the accident, the balloon, relieved of its | your Reverence will read at length in the epistle relat- 
Ccenpants’ weight, again ascended, and was last seen |ing to the Molucca Islands addressed by Maximilianus| LINSEED gum has been suggested as a substitute 
faveling toward the Scotch coast.—Our engravings | Transylvanus to the Cardinal-Archbishop of Salzburg. | for gum arabic. The seeds are first boiled with water 
ae from sketches by Mr. F. Balens, Brussels. | Being desirous to make some small addition to this|for an hour, the resulting thick mass filtered, and 
At Ulting, near Maldon, England, on the 27th of| wonderful survey of the earth, so that what appears | then treated with twice its volume of 90 per cent. of 
» Mr. Simmons, a veteran aeronaut, was killed| very extraordinary to the reader may appear more|spirits of wine. A flocculent white precipitate sepa- 
endeavoring to Jand his balloon. He had made| likely when thus illustrated, I have been at the pains| rates, from which the dilute spirit can be readily de- 
SeUecessful ascent from London in his great balloon | to construct this globe.” | canted. A. yield of 10 per cent. of dried.“ gummi Jini” 
with two companions. On nearing the| In this and other letters extant of Schoner he dates | on the weight of the seeds taken is obtained. The gum 
Pope fearful of being carried out to sea, he attempted | from a place called Timeripa, which has long baffled all | forms a clear, gray brown, fragile mass, which dissolves 
Some down. The balloon became entangled in| geographers, but Mr. Coote, of the map department of|in water without taste or smell, similarly to. gum 
tree topsand suddenly burst with a loud report. | the British Museum, has demonstrated that the mys-| arabic, Two grammes are sufficient to form an emul- 
ie Dalloonists were precipitated to the ground. Mr. | terious name is only a translation of the German name | sion with 30 grammes of oil, which resembles the emul- 
n died. One of the passengers had a/|of the parish of which Schoner was pastor. |sion formed with gum arabic, both in taste and in ap- 
the other escaped without much injury, At the time of his death Mr. Stevens was engaged in | pearance, r 
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THE CULTIVATION OF PALMS. 


At the recent florists’ convention, Mr. C. D. Ball, 
of Holmesburg, Pa., read a paper on “ Ferns, Palms, 
and Decorative Planta,” from which we take the 
following : 

* Nearly all lms are propagated from imported 
seeds, which, if obtained fresh, are not difficult to 
germinate. Orders should be placed early enough to 
insure getting new crops as soon as possible after being 
gathered. Some varieties soon lose their vitality, and 
the sooner they are planted after being received, the 
more likelihood there will be of results. In sow- 
ing I use five or six inch pots, fil ing them about one- 
third full of broken pot or charcoal for drainage. The 
soil used should be a mixture of about equal parts 
finely sifted peat and loam, to which a little sand is 
added. The seeds can be planted thickly, almost touch- 
ing each other. They should be covered with from 
half an inch to an neh deep, according to the kind and 
size of seeds, and the surface pressed firm and smooth. 
Then plunge the pots to the rim in cocoa fiber in a 
warm house, where a fair bottom heat can be main- 
tained. The soil should be kept always moist, but not 
wet, or the seeds are likely to decay before they germin- 
ate. By plunging the pots in the manner recommended, 
it can be kept in this condition without frequent wa- 
tering. 

“The time required to germinate varies under differ- 
ent conditions and with different varieties. Some kinds, 
such as Areca lutescens, Latania Borbonica, Cocos Wed- 
deliana, ete., usually take from one to two months be- 
fore the growth shows above the surface. The young 

lants should not be potted off too soon ; it is better to | 
eave them until they are thoroughly rooted and the | 
tops are well up. Areca lutescens, 








entias, and some | 
others of this type should be left until the second leaf 
appears. When ready they should be potted off into | 
as small sized pots as will contain the roots without | 
injury. A two or three inch rose pot I prefer, on ac- | 
count of the long, stiff roots made. The soil should 
be,about the same as that used for the seeds. 

“After potting they should be placed in aclose, warm 
house. Yet great care must be taken in watering ; the 
roots and foliage are tender, and easily damped off if 
kept too wet. The best plan is to plunge the pots in 
cocoa fiber, fine ashes, or something similar. A more 
even temperature can be maintained at the roots and 
the soil can be kept moist without frequent watering. 
A little bottom heat is of great help to the plants until 
they have become established. 

‘* The second shift should not be made until they are 
well rooted through and somewhat pot-bound, and then 
to the next sized pot only, using about the same kind | 
of soil as before, although it is best not to sift it now. 
The larger pieces can be chopped up sufficiently fine to 
use, ag palms like open, fibrous soil, At the next shift, 
and from that time on, I lessen the quantity of peat to 
about one-third part and add a small portion of fine, 
well-rotted cow manure for all the stronger rooting 
varieties. With most of the more rapid growing varie- 
ties the pliant will now have venehed the four-inch pot 
stage. his can be attained by proper handling in 
about one year from the time they were taken from the 
seed pots. From now on the same precautions should be 
taken uot to over-pot or over-water at the roets. Good 
drainage in the pots is always essential, as the soil must 
be képt pure and well drained. While growing, all 
palms require frequent syringing over the foliage, 
especially during the spring and summer months. In 
winter little or no growth is made, and water should 
not be applied so liberally. About the middle of 
February they should be thevemaginly overhauled, as 
this is the time they wili want to move forward again. 
Those requiring more pot room should be shifted into 
a pot a size larger; very often, however, it is better to 
shake the old soil out and repot into the same sized pot 
if it is found that the roots are not perfectly healthy 
anti there are not plenty of them. Care should be | 
taken at every potting that no part of the stem be 
buried. The al base must merely rest on the surface 
of the soil. he roots should never be cut, as with 
some varieties it might prove very disastrous. 

* During the spring and summer the growth of the 
year should be made, and shifting on shoald be done, 
whenever required, before fall. Plenty of moisture 
and heat is necessary to get a good growth, and syring- 
ing, once or Gwice a day, and water thrown on the | 
paths on hot, sunny days is advisable. Sufficient ven- | 
tilation should not be overlooked, as pure air is essen- | 
tial. Even during the summer itis often well to keep 
the fires going slowly, to maintain an even temperature. 
The houses should be kept ell shaded, as palms will | 
not stand the full sunlight. The foliage is easily af- | 
fected. A few applications of manure water during 
the summer will be very beneficial with most varieties. | 

“If wanted for fall sales, they should be hardened off | 
before that time by gradually lowering the temper- 
ature and admitting air more freely ; it would not do 
to send them out in a soft condition.” 














(GARDEN AND Forest.) 
THE FORESTS OF THE UNITED STATES. 


I¥ the lumbermen of the United States will take the 
ninth volume of the tenth census reports and read the 
estimates and statistics on the standing timber of 
the United States and compare with them the amount 
of timber cut and sold in the past eight years, in con- 
nection with careful estimates being now made over the 
same ground in the timber States of Michigan, Wiscon- 
sin, Minnesota, California, Oregon, Pennsylvania, and 
Maine, they will be convinced that time has proved 
our estimates to have been approximately correct. The 
careful examination of that census work, especially the 
object lessons presented by the maps of forest areas, | 
will give, too, some knowledge on timber matters. In| 
Wisconsin, for example, the estimate in 1880 of stand- 
ing pine was sowe forty-one billion feet board measure, 
of which fifteen billion wasin the Chippewa Valley. 
The eight years’ cutting and the present amount of 
standing timber, estimated now at less than ten billion 
feet, show the 1880 estimate a fair one. Again, the red- 
wood of California was estimated in the census report 
at twenty-five billion ; there has been an annual cut- 
ting of some three hundred and twenty-five million 
since ; the present estimate being about twenty billion 
feet, and including much that is not very available. It 
is claimed that Michigan has less than thirty billion 
je, and the amount in Minnesota is probably about 
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| acres of this pine timber. 


Since 1880, the available tim- 
Carolinas 
untry of the 


eight or ten billion feet. 
ber in the Southern timber States, from 
around to and including Texas, the 
long-leaved pine, has been more thoroughly explored 
and estimated, and the available timber been pur- 
chased largely, mostly by Northern lumbermen, who 
know the value of timber, and who, having sawed up or 
sold out their own, have bought this cheap pine and 
cypress as an investment, paying about twenty and 
twenty-five cents per thousand. These estimates and 
more careful reports of expert woodsmen do not add to 
the census figures. I think, on the whole, the last re- 
port is generally the smaller. On the Pacific Coast 
great changes have taken place in this respect. In 
California, up to 1880, little, ifanything, was known of 
the amount or value of the redwood of the coast or of 
the sugar pine of the Sierras. Now the former is all 
in hands of second and third parties, mostly owned 
by practical lumbermen, who will hold and manufac- 
ture it. 

The sugar pine we may call a ‘‘ reserve,” as it can 
only be reached by long flumes. In Oregon there is 
not much change. In Washington Territory, especially 
about Puget Sound, there has been a decided advance 
in values, new wills have been built, large companies 
have been organized, who are purchasing timber from 
the railroads and from government, and are preparing 
for extensive manufactures of the fir and cedar. To 
say that there is of the firs, cedars, and other merchant- 
able timbers in Washington Territory, Oregon, and in 
the Pend d’Oreille region of Idaho, five hundred billion 
feet, would, I think, judging from an extensive examin- 
ation made in 1882 and 1888, and from reliable sources, 
be low enough ; that it will much exceed this estimate 
when cut, unless fires destroy it, is my belief. In the 
Middle States of West Virginia, Kentucky, Tennessee, 
and in parts of Ohio, extensive bodies of the hard- 
woods remain not much encroached upon. Still the 
steadily advancing prices, the greater demand all over 
the United States and from Europe for inside house 
finish, agricultural implements, etc., show that these 
woods are getting more scarce and valuable. 

North of us, in Canada, lumber does not seem to cut 
the figure itonce did. The inexhaustible forests of the 
distant regions have shrunk considerably under the 
more critical examination of timber buyers and their 
explorers. The Spanish River country, the north 
shore of Lake Superior, the vast “ limits” of the Lake 
of the Woods and the Rainy Lake River country, do 
not materialize in timber as fepresented by the Canada 
company who sold the foreigners the “limits.” Win- 
nipeg and the country westward is largely sup- 
»lied now from the rivers in Minnesota that empty 
into Rainy Lake and the Lake of the Woods. The 
lumber is manufactured on the Canada Pacific Rail- 
road, and sent over the road to Winnipeg and be- 
yond. These are facts. Ihave no timber to sell, no 
reason to understate amounts, but I simply wish to 
make a fair statement based upon long study of the 
present condition of our forests which contain timber 
of commercial value. 

Having referred in a former letter to the European 
supply, I will add that the countries of Australia, 
China, Japan and Mexico already draw from us largel 
for lumber, their native plies being mainly in al- 
most inaccessible moun regions. exico con- 
siderable timber, but it is inaccessible at present, and 
it must probably remain so for a long time. 

So we may congratulate ourselves here in the United 
States that we still have in our forests a wonderful in- 
heritance, of a value that, if estimated, would run into 
the thousands of millions of dollars, and all this not 
covered up in the ground, but in plain sight and upon 
its surface. 

Now, being forewarned by the experience of the old 
world, let us learn something. The Interior Depart- 
ment at Washington tells us, after more than ten years’ 
trial of the timber culture act on the prairies of 
Minnesota, Dakota, Kansas, and Nebraska, that it is a 
miserable failure, though it agreed to convey for no- 
thing one hundred and sixty acres of the best soil in the 
world to every man who could or would succeed in 
making ten acres of trees of 7 kind grow upon 
the land, after eight years’ trial. hey don't raise the 
trees. In after years it may be done, but so far the 
act is a failure, and should be repealed. 

What we should learn is to preserve the forests we 
have by proper legislation, by educating and appoint- 
ing foresters of intelligence to care for them, by pub- 
lishing information on the subject—practical informa- 
tion, such as farmers and timber owners can readily 
understand and apply. American youths should be 
taught at school po at home that no fires must be al- 
lowed to run and that cattle must not run at large 
among young trees. District and graded schools should 
be supplied with collections of woods, and pupils should 
be encouraged to study them. 

We appropriated millions upon millions of dollars’ 
worth of land in 1862 for agricultural colleges. One 
million acres of this was taken in Wisconsin alone, and 
mostly for the benefit of other States. The Cornell 
University of New York took five hundred thousand 
Much of this land is to day 
worth $50 or more an acre for its timber. The same 
is true of Michigan and Minnesota. Henceforth the 
government should in justice to these three States 
give to them outright the proceeds of future sales for 
the establishment of schools of forestry and to pay 
trained foresters to care for the forests. The same 
should be done in the Southern timber States. An ex- 
plorer in Alabama writes me, “‘I can buy for you in 
this State very finely timbered pine lands at govern- 
ment price, $1.25 per acre.” hy not advance the 
price, if the government must have the $1.25 per acre, 
to $2 50 per acre, and give Alabama the $1.25 taken 
from the speculator, and let her have a school of 
forestry ? All over our land we are losing millions by 
ignorance and carelessness on the subject of forest 
fires. The people do not realize it at all, especially in 
our Western States and ‘Territories. In Oregon, 
Washington Territory, Montana, and Idaho, among 
the firs and yellow pines, the fires are doing the most 
damage. I have seen millions of acres made bare by 
fires that were the result of carelessness along the rail- 
ways in Washington Territory and Idaho. The very 
fact that a government forester was ranging the forests 
about Puget Sound, the Columbia and Willamette 
Rivers would have a good influence in every lumber 
camp and along every railroad. I have seen one burn- 
ing started by a gang of railroad workmen in Washing- 


ton Territory that destroyed over illi : 
ry one million do} 

worth of timber. This fire never would have occ oe 
if such carelessness had been made criminal by law, ang 
if an officer of the government had been within 

to enforce it. There is no question but that if $250,099 
@ year were even provedty — in care of forests and 
forest education, it woul willions to future forest 
values. H. C. PUTNAM, 

Eau Claire, Wisconsin. 








FRUIT GROWING IN JAMAICA. 


Fruit growing, of almost every kind, with a good 
market in the United States of America, may be -re. 
commended to settlers in Jamaica as a promising ep- 
terprise, and the following notes on that subject give 
correct information : 

The export of bananas from Jamaica to America hag 
of late years become important. The Atlas Steam. 
ship Company, trading between Jamaica and New 
York, carries at least 50,000 bunches of bananas every 
month, besides other steamers trading with Kingston, 
The Atlas steamers call for this favorite fruit at Kings 
ton, Port Morant, Morant Bay, and Annatto Ba 
The other companies’ vessels carry from 8,000 to 10, 
bunches per month. Besides this large quantity of 
bananas, there are from 10,000 to 15,000 barrels of 
oranges exported from the island to New York, Balti- 
more, Boston, Philadelphia, and other ports. 

The banana tree bears but one bunch in its life, and 
when this is cut the tree dies, leaving, however, numer. 
ous suckers, which soon come up, and thus replace the 
old tree. The growth is very fast, it is going on all 
the year round. Some bunches weigh as much as 150 
lb., the average being from 80 lb. to 90]b. The aver. 
age number of bananas on each bunch is about 200,— 
Itlustrated London News. 








EVIDENCES OF THE ANTIQUITY OF MAN 
IN EASTERN NORTH AMERICA.* 


In studying the history of man, we have to adopt the 
saine nethods and draw the same inferences as have 
been done in tracing the evolution of animals. This, 
strangely enough, seems repugnant to very many, who 
feel that any relationship, however remote, with less 
intelligent creatures is a reflection upon: their own 
intelligence. 

To determine at what pons point in geological 
time man appeared upon the earth is, it seems to me, 
obviously impracticable, from the fact that the divid- 
ing line ocneeeang humanity from the non-human 
cannot be drawn. It were as easy to name the moment 
when the gloaming merges into night, or shout with 
confidence *‘ Now!” as the dawn brightens into day. 
Nor is it demonstrable, with our present knowledge, 

int to that country where the momentous change 

rst took place, if it occurred but onee. At present, 
however, we can safely say that miocene man is ex- 
tremely problematical, and pliocene man a question as 
= unsettled; the auriferous gravels of California 

eing pronounced late tertiary by Whitney, and by 
Le Co- as representing ‘‘ the beginning of the glacial 
epoch.”” 

At all events, we have neolithic man as far back as 
the glacial epoch, and possibly in the eee. Man 
in the tertiaries, therefore, championed by my honored 
predecessor, Professor Morse, becomes something more 
tangible than a hypothetical creature. Professor Pat- 
nam has arrived at the conclusion that the western 
coast of our continent was inhabited by man in earlier 
geological times than the eastern half. 

Mr. Warren Upham has examined the drift forma- 
tion of Little Falls, Minn., where Miss Babbitt found 
those extremely rude but ae worked 
quartzes, and describes it as the flood plain of a river 
of the glacial epoch. 

In 1888, as the result of exhaustive studies of glacial 
deposits, from New Jersey westward, across Ohio, Rev. 
G. Frederick Wright predicted that traces of paleo- 
lithic man would be found in the latter State. 

Paleolithic implements, concerning which there can 
be no doubt, have not been discovered in abundance 
as yet, but Professor Wright’s belief proves to have 
been well founded. Dr. C. L. Metz, of Madisonville, 
O., has discovered two specimens which set the matter 
atrest. Both were found at significant depths, one of 
them nearly thirty feet below the surface. The region 
where found is one characterized by immense gravel 
— of glacial age and origin. 

hey show that in Ohio, as well as on the Atlanti¢ 
coast, man was an inhabitant before the close of the 
glacial period. We can henceforth speak with confi- 
dence of interglacial man in Ohio. It is facts like these 
which give archeological significance to the present 
fruitful inquiries concerning the date of the glacial 
epoch in North America. 

Mr. Hilborne T. Cresson has discovered two chipped 
implements of argillite which he found in situ, at a 
depth of several feet from the surface, in railroad _cut- 
tings through the old terrace of the Delaware River 
near Claymont, Del. The geological position of these 
specimens will excite discussion, but their great age 
will not be questioned. Of particular interest, in 
tion to discoveries in the gravels at Trenton and Ohio, 
is the discovery of a large flint implement found by 
ae Cresson in the glacial gravel in Jackson County, 
nd. 

From evidence so far obtained, it seems that om 
either seaboard paleolithic man lived in great numbers 
and that asa coast dweller he pre-eminently flourished. 
In the valley of the Delaware River paleolithic man has 
left such abundant traces of his former presence, in t 
form of rudely fashioned stone implements, that for 
long they were considered as the hasty or unfini 
work of the later Indians. 

As the first to point out what is now maintained 
competent archwxologists to be their real significance, 
may be pardoned for devoting the conclusion of my 
dress toa consideration of that region—the Delaware 
valley—so far as its physical character and the traces of 
prehistoric man found there have a bearing on 
question of the antiquity of man in America. 

The question may now be asked, What is a paleo 
lithic implement? It is not very readily defined, as there 








* Abstract of an address before the Section of Anthropology of the 
merican Association for the Advancement of Science, at Cleveland, Os. 
Aug. 15-28, 1888, by Charles C. Abbott, vice-president of the sectioae™ 
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jg considerable variation in the shape; but as I under-| or, as they are now known, Trenton gravels? -This it 
the significance of the term, it is properly ap-|is all important should be definitely determined. A 
plied to noreer | chipped masses of flinty rock, upon| clear light has been thrown upon these questions by 
which a distinctly designed cutting edge is formed, to| G. F. Wright, who shows that these gravels are the 
which is often added an acute point, Furthermore, | last important result of the glacial epoch, the direct 
they show unmistakable evidence of antiquity by the| result of the melting of the glaciers, as they retired 
weathering of their surfaces; and they are found as a| northward; and that, while this was in progress, the 
but not necessarily always, in deposits of glacial| rude implements of paleolithic man were lost and em- 
or river drift with which they agree in age. bedded in them. ; 
How far do these Trentonian implements meet with; Admitting this, how long ago did it take place? 
these requirements ? If we accept the most moderate estimate of theJength 
My own impression of their true character was not/| of postglacial time, some six thousand years, we have of 
suddenly reached. The evidence of other kind, of the interglacial time (é. ¢., between the first and second 
antiquity of the Indian, led me to consider them as} epochs) from eighteen {thousand to sixty thousand 
rade objects made for some trivial purpose and dis-| years; and to this, as I understand the matter, must 
ed Later, I became convinced that they were| be added the long stretch of time during which the 
older than ordinary surface-found relies, and assumed | second epoch of cold continued. Assuming, therefore, 
that the Indian of history commenced his career in| that geologists have made no mistake, archwology has 
this valley while in the paleolithic stage of culture. time enough and to 7. At no time was the conti- 
Thus, while pursuing my collecting of Indian relies, | nent uninhabitable, however thick and wide-reaching 
it was gradually forced upon my mind that these rude| the ice, or deeply submerged the lower-lying areas 
implements were more intimately associated with the Still there was land enough for mammalian lifé in all 
gravel than with the surface of the ground and the| its glory, and it flourished at the very foot of the ad- 
relics of the Indians found upon it. vancing ice sheet, and re-entered every tract as the 
Acting upon this, I continued for two years to exam- | glaciers withdrew. Then we had the mastodon and 
ine most carefully both the surface of our fields and | mammoth, reindeer and bison, musk ox and moose, and 
every exposure of the underlying gravels ; and in June, | man familiar with them all, 
1876, after having found several —— implements}; Having made clear, | trust, what is meant by paleo- 
in situ, expressed the opinion that the Delaware River, | lithic man, and shown also that he was a fact and és 
“now occupying a comparatively small and shallow] not a fancy, the question naturally arises, What was 
channel, once flowed at an elevation of nearly fifty feet | his fate? Did he, like the mastodon, become extinct, 
above its present level ; and it was when such a mighty | or bas he descendants still living on this continent? If 
stream as this, that man first gazed upon its waters, | the paleolithic implements were strietly confined to the 
and lost those rude weapons in its swift current that! gravel deposits, like fossils in the underlying marl 
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COLLECTING AND COUNTING BUNCHES OF BANANAS IN JAMAICA 


now, in the beds of gravel which its floods have deposit-} beds, then, as it seems to me, we would be unable to 
ed, are alike the puzzle and delight of the archeologist. | refer paleolithic man to any branch of the human race 
Had these first-comers, like the troglodytes of France, | now alive ; but, asa matter of fact, there is no such 
convenient caves to shelter them, doubtless we should | break—no evidence of an hiatus of greater or less dura- 
have their better wrought implements of bone to tell| tion between paleolithic man and the Indian. The 
more surely the story of their ancient sojourn here ;| former continued to dwell here until the last pebble of 
but, Wanting them, their er is not altogether lost, | the great gravel deposit had been laid down, and pos- 
and in the rade weapons now deeply embedded in the | sibly into the soil-making period, but not now, as paleo- 
river's banks we learn at least the fact of the presence, | lithic man. 
in the distant past, of an earlier people than the| The significant advance to the manufacture of more 
Indian.” specialized implements took place; the rude argillite 
_ Thus it will be seen that I have been fairly cautious | paleolith, the same in form the world over, giving way 
iM my statements, and slow in reaching any conclusions | to spears and other definite forms. The form of the 
With reference to these implements which separated | product aitered, but the same material, argillite, con- 
them from ordinary Indian relies. tinued in use. There was no pottery, no polished stone, 
_ But admitting that a given class of stone implements | little if any attempt at ornamentation ; still, when we 
18 characteristic of a given deposit of gravel (and I | compare these later objects of argillite with the earlier 
wiek We must admit this now), what is the geological | and original patterns, we see what a tremendous for- 
uistory of this deposit? Isit toorecent to be of special | ward stride had been made. 
import, or too ancient to be of archwological signifi-| Next we have to consider the important fact that the 
cance? Both views have been held, and neither proves | flint implements kuown as Indian relics belong to the 
tenable. That the former view should have found superficial black soil, while at the base of this deposit 
Supporters is indeed strange. Certainly there is now | of soil the argillite implements occur in greatest abun- 
nO Inovement of the gravel by the river, whatever its | dance. 
Condition or freshet stage ; and certainly, if these rade| This briefly covers the range of evidence, first, that 
orms were of identical origin’ with common Indian | paleolithic man did not become extinct ; second, that 
relies, then rude and elaborate alike—jasper, quartz, | his descendants attained to an advanced degree of cul- 
Porphyry, and slate together; axes, spears, pottery, | ture in the land of their forefathers. What, then, was 
Ornaments, all of which are found upon the surface | this people’s subsequent career? Were it not for the 
have gradually become commingled with the| three skulls found in the Trenton gravels, we could 
Gravel, even to great depths. Any disturbance that still maintain that we have their descendants in the 
ould bury one would inhume alike the various forms | Eskimo, and that they were finally driven north, after 
neolithic implements. Such, however, is not the; contact with the Indians, who, as is conceded by all 
students, migrated hither at, archzologically consid- 








How old, and not how recent, are the Delaware valley | ered, a not exceedingly remote period. The Indian 


traditions assert that they found the region occupied ; 
and for once, at least, we iv evidence which confirms 
tradition. 

However Others may be impressed by what I have 
now presented, for myself, as | wander along the pleas- 
ant shores of the Delaware River, seeing it but a mea- 
ger stream between high banks in midsummer, or in 
winter swollen and choked with ice until these are 
almost hidden, I recall what time this same stream was 
the mighty channel of glacial floods, pouring seaward 
from the mountains beyond, and picture the primitive 
hunter of that ancient time, armed with but a sharp- 
ened stone, in quest of unwarygame. And later, when 
the floods had abated and the waters filled but the 
channel Of to-day, | recall that more skillful folk who 
with spear and knife captured whatsoever creature 
their needs demanded—the earlier and later chippers 
of argillite. 

These pass ; and the Indian, with his jasper, quartz, 
copper, and polished stone, looms up as the others fade 
away. His history, reaching forward almost to the 
present, I leave in the hands of others to record. 








HISTORY OF THE DWELLING. 


IN spite of certain new pessimists, work on the uni- 
versal exhibition is being actively pursued, and will 
soon force public attention to forsake politics to some 
extent. While the Eiffel tower is reaching completion 
and the domes and porticoes of the various pavilions 
are exhibiting their framework in space, the artists 
and architects are thinking of working up certain parts 
which, by their purely artistic character, have no other 
object than to give rest to, and instruct, and at the 





.—[For, DESCRIPTION SEE OPPOSITE PAGE. | 


same time charm, such visitors as are fatigued by their 
ramble through the buildings of the Champs de Mars. 
It is in this spirit, at least, that Mr. Charles Garnier 
has conceived the structures that we illustrate here- 
with from his drawings. It has been Mr. Garnier’s idea 
to give the history of the human dwelling—in action. 
That corner of the Champs de Mars at the Exposition 
of 1878 called the Avenue of Nations, which, with its 
double row of houses of every style, resembled a cos- 
mopolitan city, will not have been forgotten. To show 
us the modern architeeture of various countries was 
an excellent idea. Some peoeeme, while approving of 
it, said that the lesson would have been completer if 
to that image of contemporary art had been added 
that of past art. Since that epoch, Mr. Garnier has 
conceived the project of his history of the human 
dwelling. The elements of thie he submitted to Mr. 
Alphaud, who made himself its defender before the 
financial committee, which put at the architect’s dis- 
posal $100,000. Next year, then, we shall be able to 
make an exenrsion to the abodes of our ancestors (on 


| the D’Orsay quay, between Suffren and Bourdonnaye 


Avenues), in the forty-nine types of dwellings that we 
represent. 

r. Garnier has divided his history of dwellings into 
two periods—prehistoric and historic. 

The prehistoric period comprises four types of dwell- 
ings, viz., open air (shelter under rocks); grottoes (tro- 
glodytes); on water (lacastrine cities); on the ground 
(huts and menhbirs). 

In the historic period, there are five subdivisions : 

1. Primitive civilization. Types of dwellings among 
the Egyptians, the Assyrians, Phenicians, Hebrews, 
Palasgians, and Etrusecans, before Jesus Christ. 

2. Civilization due to the invasion of the Aryans. 
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Types of dwellings among the Hindoos, Persians, Ger- 
mans, Gauls, Greeks, and Romans, before Jesus Christ. 

8. Roman civilization inthe West. Types of dwell- 
ings among the Huns and Scandinavians, and speci- 
mens of the Gallo-Roman, Roman, Medieval, and 
Renaissance types, after Jesus Christ. 

4. Roman civilizationin the Kast, 
ings among the Byzantines, Slavonians, 
Arabs. Turks, and Soudanians, after Christ, 

5. Civilizations contemporaneous with primitive 
ones; but such as did not enter into communication 
with them or have any influence upon the general pro- 
gress of humanity. Types of dwellings among the 
Chinese, Japanese, Eskimos, Laplanders, the yo 
of Equatorial and Southern Africa, the Redskins, the 
Aztees and Incas. 

This resurrection of the ancient world will be both 
external and internal, saving that the internal arrange- 
ments will comprise only the ground floor. The mod- 
est amount allowed to Mr. Garnier does not permit of 
a display of useless juxury. 

Of the types of architectures that he was desirous of 
reproducing, the eminent architect has selected the 
inost ancient. 

The structures will be accompanied with annexes 
designed to complete their character. All around, 
there will be gardens, wells, fountains, ete., all relating 
to the various epochs studied. Inscriptions making 
known the place of derivation of the types will be 
drawn up in French, and also according to the writing 
of the time. Mr. Garnier likewise intends to people 
these dwellings with persons wearing costumes con- 
formable to the types and epochs represented,—L’ //- 
lustration. 


Types of dwell- 
Russians, 


THE IRON ORES OF THE UNITED STATES.* 
By JOHN BIRKINBINE, Mining Engineer. 


In considering the iron ores of the United States, it 
is essential that we first note the sources from which 
come the supply of mineral consumed in the manufact- 
ure of 5,683,329 gross tons of pig iron in 1886 and 6,417,- 
148 gross tonst of pig iron in 1887, as well as the ore 
used for fettling in rolling mills, the amount required 
for the production of blooms by direct processes, 
bloomaries, and other purposes. Probably 11,500,000 
gross tons of iron ore were used in this country in 1886, 
and the estimate for 1887 is 18,000,000 gross tons. 

A careful investigation of the consuinption of iron 
ore and the production of pig ironin the United States 





shows that the average yield of ore as charged into the | 


blast furnaces of the country is about fifty-one per cent. 
Therefore a little less than two tons of ore are required 
on the average to produce one ton of pig iron. The 
output of 577 blast furnaces in 1886 was, as above 
stated, 5,683,329 gross tons, requiring 11,310,000 gross 
tons of iron ore ; but of this quantity probably 300,000 
gross tons was will cinder, which deducted leaves 11,- 
000,000 gross tons of iron ore used by our furnaces, to 
which we should add 500,000 gross tons consumed in 
blocmary fires, or used as fettling, or as flux in smelting 
the precious metals and other purposes, making a 
grand total of 11,500,000 gross tons. Similar estimates 
give the probable consumption of iron ore in 1887 as 
18,000,000 gross tons, of which nearly ten per cent. was 
foreign ore. 

There is in northern New York and in some of the 
Southern States a limited industry where iron ores are 
converted into “loupes” and hammered into blooms 
in open *‘ bloomary ” fires, sometimes called ‘‘ Catalan” | 
forges, after the ancient method pursued in Catalonia, 
Spain. The amount of iron produced in this way in 
1887 was but 15,088 net tons or 13,47! gross tons. Vari- 
ous “direct” processes, which have been and are still 
being experimented upon, and upon which so much 
time and money have been expended with so little 
practical resuit, also used some ore. Our attention 
will be devoted entirely to smelting in the 583 blast 
furnaces of the country, the great bulk of our domestic 
iron ores, as well as the foreign ores brought into the 


United States. 


There are to-day in the United States 676 blast fur- 
naces, but ninety-three of these have been dropped from 
the official record by reason of having outlived their 
usefulness, or having failed to keep pace with the 
march of improvement, which raised our blast furnace 


practice to a standard which commands the admiration | 


of the world. This leaves a total of 583 blast furnaces 
on the active list. 


COMPOSITION OF IRON ORES. 


Enthusiasts or novices still occasionally claim an ore 
yielding eighty to ninety per cent. of iron, in spite of 
the fact that the magnetic oxide or proto-sesquioxide 
of iron (Fe,0,). the base of our magnetites, and the rich- 
est ore which can be obtained, consists of 72°4 per cent. 
iron and 27 6 per cent. oxygen ; and the sesquioxide of 
iron or ferric oxide (Fe.O,), the base of all our hema- 
tites, is a combination of seventy per cent. iron and 
thirty per cent. of oxygen. Thereis also the protoxide 
of iron or ferrous oxide (FeO),containing nearly seventy- 
eight per cent. of iron, but this does not exist in our ores 
except in combination, as in the carbonate of iron (FeO 
CO; or FeCO;). However, all the ores are mixed with 


earthy or rock gangue and carry sulphur, phosphor- | 


us, nanganese, titanium, and more or less water, and 
seldomn approximate theoretical purity; the-most not- 
able instances of this approach being in large crystals 
of magnetite from near Port Henry, N. Y., and Repub- 
lic, Mich,, and in the harder specular ores of Michigan 
and Minnesota. 

Notwithstanding the high proportion of iron in mag- 
netic oxide, the hematites mined in this country 
are, as a class, the richest ores in iron which we pro- 
duce. This is largely due to the dissemination of crys- 
tals of magnetic ore through the gangue, or their mix- 
ture with other crystals, requiring in many cases the 
reduction of the ore to small size, and the separation 
by gravitation or by magnetism of the particles. 


| gite,” ‘*goethite,” “‘limonite,” and ‘* bog ore,” ete., is 
| mainly due to the water they contain, and the more or 
| less intimate mixture of the peroxide and earthy matter. 
|Of the red hematites, the “specular,” “ micaceous,” 
| “dye stone,” and “fossil” ores are determined by phy- 
| sical structure or association with gangue. 

| The carbonate iron ores are also classed as ‘ siderite,” 
‘‘clay iron stone,” ‘‘ black band,” ‘‘ kidney ore,” ete., in 
various localities. 

The carbonates are based on the combination of car- 
bonie acid and ferrous oxide, above referred to, and if 
existing pure as FeCO,; would contain 48°27 per cent. 
of iron, but these generally occur in connection with 
carbonaceous matter. 


DISTRIBUTION OF IRON ORES. 


An enumeration of the localities from which Ameri- 
can iron ores are obtained, and a discussion of the 
peculiarities of occurrence, formation, or composition of 
the various ores, would require a course of lectures, and 
therefore in a single evening no attempt, other than to 
| cover the ground generally, will be made. In twenty- 
six States and Territories iron ores are now mined, and 
in most of the others deposits of mineral are known to 
exist in workable quantity. 

In every State east of the Mississippi River, with the 
exception of Florida and Mississippi, iron ores have 
been or are now mined, and in Mieslesippi I lately in- 





spected a weathered carbonate covering considerable 
|territory. A deposit of bog ore in Florida is now be- 
|ing investigated, and plans fora blast furnace to utilize 
jitdrawn. Of the other States, we immediately recog- 
nize Minnesota and Missouri as containing a wealth of 
excellent ores. Iowa and Arkansas, Louisiana and 
| Texas, have known deposits as yet undeveloped, al- 
| though in the last named State some of the ores in the 
northeast section have been smelted. A sample of 
excellent brown hematite, probably a weathe car- 
| bonate, from near Council Bluffs, and a limonite from 
|ecentral Iowa, were lately received. Of the Western 
| States, Colorado, Utah, California, Oregon, and Wash- 
|ington Territory have produced ores, and deposits of 
mineral are reported in other Territories. In fact, it 
| would be unwise to assert that iron ore does not exist in 
| workable deposits in any one of the political subdivis- 
ions of the United States, and our neighbors of Canada, 
| Mexico, and Cuba can boast of remarkable supplies of 
|this mineral. Some of the Canadian iron ores have 
| been exploited by American capital, the output being 
'shipped into this country, and efforts are now be- 
ing made to develop other deposits for home con- 
‘sumption. Mexico has its unrivaled iron mountain, 
the Cerro de Mercado, at Durango, and numerous 
minor deposits throughout the republic, and the de- 
velopment of the iron ore on the south shore of the 
islaud of Cuba, near Santiago de Cuba, in which some 
of our large steel companies are interested, is now well 
known. 

In locating in a general way the deposits of iron ores, 
no attempt will be made to point out on the map* 
those which have been reported as existing in the 
western portion of the continent, for but few have been 
worked, and information as to the numerous favorable 
| showings is not sufficiently definite to be reliable. We 
|may, however, note that an iron industry exists at 
| Port Townsend, in Washington Territory, for which 
some orelis obtained locally, and some from Texada 
Island, British Columbia, and an English syndicate is 
now constructing a large steel plant at Seattle, Wash. T. 
At Osewego, Ore., and at Clipper Gap, Cal., there are 
blast furnaces, now inactive, but for wakels local brown 
hematites form the bases of supply. The most im- 
portant Western development is at South Pueblo, Col., 
| where various Colorado ores are smelted. Iron on a 
small seale has also been made in Utah, and consider- 
able iron ore is used throughout the West in silver 
smelting. A general summary of the present exploited 
— ore deposits east of the Rocky Mountains is as fol- 
OWS : 





MAGNETITES. 


Magnetites abound in Canada and occur in Maine, 
| Vermont, New Hampshire, and Rhode Island, but the 
most northerly deposits at present worked in quantity 
are in the Lake Champlain region. The Chateaugay, 
Port Henry, and Crown Point mines, the most noted of 
these, lie from 1,200 to 2,000 feet above the lake, and 
from seven to thirty miles westward. Some magnetites 
have, however, been found close to Lake Champlain, 
and others are on the western slope of the Adirondack 
mountain range. A few of these ores are of the Besse- 
mer grade, but it is believed that more can be made so 
by crushing the ore and separating the apatite (phos- 
phate of lime) from the iron crystals. Concentration 
and separation is now carried on to a large extent, and 
the use of fine ore in the blast furnace is causing no 
serious trouble. Considerable magnetic ore sand is 
found along the coasts of California and Long Isiand 
Sound, some of which has been separated by magnetic 
machines, and it has been claimed that the subaqueous 
deposit from whence these sands emanate affects ships’ 
| compasses ; in fact, Mr. Edison attributed the loss of 
| the Oregon to such magnetic disturbances. 

The Lake Champlain district produces about 500,000 
| tons per annum, and up to date is credited with hav- 
ing yielded 13,500,000 gross tons of ore, which has been 
smelted in blast furnaces or reduced by the direct pro- 
cessin bloomary fires. An area of one-half square mile 
west of Port Henry has, it is claimed, produced 3,500,000 
gross tons of ore. 

Some deposits of magnetite in northern New York, 
which indicate rich ore in quantity, carry so much 
titanium as to seriously interfere with their smelting in 
the present state of our knowledge of ore concentration 
and blast furnace practice, but this, like other draw- 
backs, will be overeome. 

Magnetites occur again in southeastern New York, in 
Putnam and Orange Counties, within fifty miles of 
New York City, those of the former county, such as 
the Tilly Foster and Croton Mines, being prominent, 








The red hematites differ only from the brown hema- 
tites in the former carrying less water than the latter ; 
and the subdivision of the brown hematites into “ tur- | 
ania nlbne, mute na noe 

* A lecture delivered Lefore the Franklin Institute, December 9, 1887, | 
From the Journal of the Institute, 


+ Since the lecture was delivered, the statistics of iron and steel pro- 
duction in 1887, issued by the American Iron and Steel Association, have 
been published, and returns feom some of the iron mines or mining dis- 


owing to peculiarities of formation and composi- 
tion. Some are apparently large lenses or chimneys 
of ore with faults, making mining expensive. The 
annual output of these mines approximates 45,000 
tons. 

Tracing the magnetites from southern to New York 
into northern New Jersey, we find numerous mines in 


re 
that State producing in the aggregate over 500,000 gros 
tons per annum, and having in their history addeq 
about 16,000,000 gross tons to our ore supply. Many of 
these ores are high in sulphur and require roastiy 
In northern New Jersey ‘‘ franklinite ” occurs. This 
an ore containing zinc, manganese, and iron, which is 
smelted in small furnaces to produce “ spiegeleisen” 
after it has been roasted, to remove the zine, as zing 
oxide. Occasionally very large crystals (with faces 
of five inches) of franklinite are found. The 
Champlain region has been worked since 1804, and the 
New Jersey magnetic mines have been producers for 
over a century. 

Following the ranges of ‘hills into Pennsylvania, the 
magnetic iron ores occur along the South Mountain 
the prominent deposits in this State being at Boyer. 
town, along French Creek, at Cornwall, and at Dills 
burg. The Cornwall ore hills are worked above the 
water level,and are practically on elevated ground, 
The deposit is unique, consisting of a mass of magnetie 
ore, confined by trap walls forming three hills, and is 
mined inore cheaply than any ore of similar grade ip 
the country. The Cornwall ore, while sufficiently low 
in phosphorus for Bessemer steel purposes, carries, on 
an average, two per cent. of sulphur, which is par. 
tially removed by roasting in kilns with waste coal, 
The Cornwall ore hills have been worked for over 149 
years, and the aggregate output to date is 8,673,000 
gross tons, of which 687,210 gross tons were mined in 
1 


The general topographical and geological structure 
continuing through Maryland, Virginia, North Caro- 
lina, South Carolina, Georgia, Alabama, and Tennessee, 
magnetites are found in these States, the largest devel. 
opments being in North Carolina, notably at the Cran- 
berry mines in the western and a titaniferous deposit 
in the central portion of the State. 

(It was in North Carolina that the first discovery of 
iron ores in this country was made three centuries ago, 
in 1585, but the first iron ore shipped from America 
came from Virginia in 1608.) 

Ores exist in the western part of South Carolina, and 
a century ago smelting oi these was introduced in that 
eee but for thirty years there has been no iron made 
there. 

This general group of ores just mentioned couiprises 

ractically all the magnetites exploited east of the 

ky Mountains, —- occasional deposits in the 
north peninsula of Michigan and in Missouri; in these 
cases the magnetites occur with specular red hematites, 

With the exception of Cornwall and one or two other 
deposits, the magnetites are mined underground, a 
depth of 300 to 800 feet having been obtained in some 
of the workings of the Lake Champlain, the New Jersey, 
and the Pennsylvania mines. But few American mag- 
netites are free from sulphur, phosphorus, copper, or 
titanium. 

RED HEMATITES. 


The most important operations in mining red hema- 
tites are in the Lake Superior district, but to indicate 
the geographical distribution of this class of ores we 
may first trace them from northern New York, where 
a considerable industry has been maintained in wining 
specular ores, into central New York, where the fossil 
ores known as “Clinton fossils” are wrought. These 
latter occur again in Pennsylvania, near Danville, and 
extend through the central part of the State, sup- 
plying stock to numerous blast furnaces ; then through 

aryland, Virginia, and West Virginia, into eastern 
Kentucky and Tennessee, being recognized in the lat- 
ter State as ‘‘ dyestone ores,” and showing their greatest 
development in Alabama and Georgia. These ores 
being the basis of supply for the Birmingham, Ala., 
furnaces, are there known as *‘ Red Mountain” ore. 

A peculiar and apparently isolated deposit of Clinton 
fossil ore exists at Iron Ridge, about fifty miles north 
of Milwaukee, Wis.; here the ore soon after mining 
breaks into grains which, from their shape, size, and 
color, have given to it the name of “flaxseed ore.” 
Another deposit of fossil ore is reported further north 
in Wisconsin. The Iron Ridge ore carries such pro- 
portions of phosphorus, lime, and silica as to invite 
attention to it for use in producing steel by the basic 
process. 

The Lake Superior red hematites are of the hard and 
soft varieties, the Marquette district of Michigan and 
the Vermilion district of Minnesota showing the former 
and the Menominee and Gogebic districts of Michigan 
and Wisconsin exhibiting chiefly the softer varieties, 
although soft ores may occur among the harder, and 
vice versa. 

The noted deposits at Iron Mountain and Pilot Knob, 
Mo., are speculars with some magnetites, and in the 
central part of that State excellent soft red hematites 
abound. Ores of this class are also reported in Arkan- 
sas and Texas. Many of the Bessemer ores of the 
United States are red hematites, but such ores low 
enough in phosphorus for this process are the excep- 
tion rather than the rule. The purest of these ores 
command the highest market rates, being shingss 
fully 1,500 miles, in some cases, by water and rail. The 
Chicago, Cleveland, Pittsburg, Wheeling, and adjacent 
blast furnaces depend principally upon the red hema- 
tites of the Lake Superior district, and large shipments 
are made to Troy, N. Y., and into eastern Pennsyl- 
vania. . 

One of the recognized conditions of an iron ore suit- 
able for the manufacture of Bessemer pig iron is that 
it shall not contain over one part of phosphorus to 
1,000 of iron, but there are cases where ores have beeD 
condemned because of an excess of phosphorus, OF 
chemists have been blamed for imperfect analyses, 
where neither the ore nor the analyst wes at fault ; but 
the fuel used in smelting the ore in the blast furnace 
orin melting the iron in a cupola was credited with 
low phosphorus when it carried a liberal amount ; 10 
fact, where low phosphorus is required, it is as impor- 
tant to analyze the fuel as the ores or iron for this 
component. 

BROWN HEMATITES. 

The brown hematite ores are liberally distributed, 
and are mined in most of the States. The earlier iron 
industry of the country was sustained principally from 
the bog variety along the sea coast, but as the settle- 
ments extended westward, the use of these lean ores 
was abandoned. 

The Salisbury region, embracing portions of westerD 








tricts have been obtained. Therefore, in the text the actual figures for 1887 
are given in place of the estimates which were made in the lecture, and 
the year 1887 is mentioned as last year.—J. B. 


map the general position of the 


* The lecturer indicated on a large ~~ 
the position of the more prominent 


various iron ores, and designated 
mining districts, 





Massachusetts and Connecticut and eastern New York, 
has an unrivaled reputation for pig iron for § 
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—— 
purposes produced from brown hematites. These ores 
also abound in the Lehigh, East Penn, Cumberland, 

other Pennsylvania valleys, passing thence into 

jand, through the Shenandoah, New River, and 
Cripple Creek valleys of Virginia into North Carolina, 
Tennessee, Kentucky, and Alabama, forming in the 
jatter the principal support of the charcoal iron pro- 
ducing industry. To the brown hematites we owe 
much of the prominence Pennsylvania has won as an 
jron center, and from them our foundry irons, car 
wheel metal, boiler plate, and other specialties have 
been prepared. A widely distributed deposit of excel- 
lent brown hematite occurs in Northern Texas and 
Louisiana, and outcrops of what are apparently hema- 
tites along the Mississippi and Missouri and their tribu- 
tries in Mississippi, Tennessee, Missouri, lowa, etc., are 
probably weathered carbonates. 

Ores of this class are also obtained in Maine, in 
Rhode Island, on Staten Island, in Delaware, Mary- 
Jand, Florida, and other States. 

The brown hematite often occurs in connection with 
the red hematite. As faras has been exploited, the 
richest ores of this class are in the Salisbury district 
of New England, in southwest Virginia, middle 
Tennessee and Kentucky, northern Geo and east- 
ern Alabama, but some other deposits, but slightly 
developed, offer favorable indications as to quality. 


CARBONATES. 


The carbonate iron ores are generally esteemed as 
the least reliable of all varieties ; they have been the 
main dependence of the Baltimore iron meg f and 
occur between Baltimore and Washington as kidneys 
inelay. They were the instigating cause of the esta 
lishment of our western Pennsylvania blast furnaces, 
as at Johnstown and in the Monongahela and Shenango 
valleys. Ohio has few ores that are not carbonates, 
and to these ores the large developments of the Mahon- 
ing Valley, the reputation of the Hanging Rock D, 
and the sudden rise into prominence and nearly as 
sudden decline of the Hocking region is to be credited. 

In using this variety of ore, it is generally roasted to 
drive off the carbonic acid, and other ores are often 
similarly treated to eliminate the sulphur they con- 
tain. 

The carbonates are widely distributed, and form an 
important factor in our iron production.. They can be 
traced through New York, Pennsylvania, Ohio, West 
Virginia, Virginia, Kentucky, and Tennessee, into 
Alabama and Mississippi, and are found in Arkansas, 
Missouri, Iowa, ete. 

The black band variety is used to a limited extent, 
but the cheerful outlook which encouraged a large 
investment of home and British capital tosecure in this 
country similar results to those obtained from these 
ores in Scotland was not verified in practice. 


MILL CINDER. 


In the production of puddled and rolled iron, the 
resultant cinder which carries off silica, phosphorus, 
ete., contains from fifty to sixty per cent. iron, and this 
otherwise waste material is utilized in the manufacture 
of pigiron by mixing it with natural ores. Owing to 
prejudice its use is seldom referred to, and yet there 
are probably not over four mines in the country 
which contribute so much toward the manufacture of 
pig iron as this slag or cinder. In some portions of 
Germany, mill cinder is roasted before it is charged 
into the blast furnaces. 

To a limited extent the residuum from iron pyrites 
(FeS), after the sulphuric acid is extracted, is used for 
the production of iron; this is commercially known as 
“purple ore,” or “blue billy,” and is employed in 
Great Britain more than in this country. 


RESUME. 


It is not presumed that in this hasty sketch all of the 
iron ores east of the continental divide have been re- 
ferred to, nor is it possible in the limited time at com- 
mand to even enumerate the prominent features of the 
more important ones.* 

As mined and supplied to our blast furnaces, the 
various classes of ores yield about as follows : 


Average 

Per cent. iron. per cent. 
inn 6086000000400 from 45 to 67 56 

Specular and fossil ores 

(red hematites)........ from 35 to 68 57 
Brown hematites......... from 35 to 55 42 
Carbonates, raw... ...... from 25 to 40 32 
ins :.:.nchsRengusnh nan hn ss aen 54 
in 65.0:6 bine Stnind ends sedan .199:<6-44% 53 


In 1884, the American Iron and Steel Association 
determined by careful investigation that, eliminating 
from the calculation the will cinder used, the ore em- 
ployed to produce pig iron in the United States aver- 
aged 203 tons per ton of iron made, being less than 
was required in other countries ; Great Britain averag- 
ing 24 tons: Germany, 2°6 tons; France, 2°6; and 
Belgium, 2°7 tons. Since that time a larger propor- 
tion of richer ores have been employed in America, and 
itis probable that our average consumption is slightly 

low two tons of ore per ton of pig iron. 

It is perhaps unnecessary to remind you that the 
most important source of our ore suprly is from the 
Lake Superior region, the output of the four districts 
embracedjin itjbeing sufficient to produce forty per cent. 
of the pig iron which we make. About thirty-six per 
cent. of the iron ore mined in the United States in 1887 
came from that. region, and owing te the high percent- 
age of iron in these ores, their aggregate, 4,667,652 gross 
tons, was sufficient to produce nearly forty-three per 
—— of the pigiron made in the United States last 

r. 
FOREIGN ORES. 


Next to the Lake Superior region comes the foreign 
ores, 1,039,433 tons having been imported in 1886, 
and the returns for 1887 show that we received 1,194.31 
gross tons. Some of these ores come from our neigh- 

rsin Canada and Cuba, but the major portion was 
from Spain, Africa, the island of Elba, Greece, France, 
and other countries across the ocean, Notwithstand- 
ing the fact that the United States imported more. 








*Darine the lecture a number of lantern slides were exhibited, repro- 
ns of ph h i iron mines, showing the 
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extent of the deposits and the methods of Let ay them, etc. A geological 
Bleo ae oeTaPhical model of the Cornwall ore hills of Pennsylvania was 
wh. 


largely than ever before in 1886, and a still greater 
amount in 1887, the proportionate quantity of foreign 
ores — ton of pig iron made was, until 1887, less than 
in 1881, and we to-day use relatively less foreign ores 
than any of the prominent iron-producing countries, 
as is exhibited by the following table. 

lron production and iron ore imports in different 
countries in eight years : 











Average 
Amount 
UNITED STATES. of Ore 
Imported 
per Ton of 
Pig Iron Iron Ore Iron Pro- 
Years. ade, Imported. duced, 
2,741,853 284, 141 0°104 
[ee 3,835,191 498,408 0°129 
1881... .... 4,144,254 782,887 0°189 
ae 4,623,323 589,655 0°128 
Soin ataven 4,595,510 490,875 0°107 
ee 4,097,868 487,820 0°109 
1885........ 4,044,526 390, 7 0-086 
TE 5,683,329 1,039,433 0°183 
Total.. 33,765,854 4,559,005 0°135 
1887........ 6,417,418 1,194,801 0°183 
Average 
Amount 
GREAT BRITAIN. of Ore 
Imported 
r ton of 
Pig Iron Tron Ore ron Pro- 
Years. Made. Imported. duced. 
ae 5. 995,337 1,083,692 0°181 
ae 7,749,233 2,634,401 0°340 
oe 8,377,364 2,449,277 0°292 
BPtkbevices 8,493,287 8,282,496 0°386 
| eee 8,490,224 8,178,810 O32 
1884......... 7,528,966 2, 728,672 0362 
10Bs. 0550. 7,250,657 2,817,597 0-389 
7 Ree 6,870, 665 2,875,176 0:418 
Total... 60,755,783 21,097,621 (0346 
Average 
Amount 
FRANCE. of Ore 
Imported 
per Ton of 
Pig Iron Tron Ore Iron Pro- 
Years. ade, Imported, _ duced. 
ae 1,400, 286 941,812 0°673 
BEB iivescece 1,733,102 1,168,215 0674 
a 1,894,861 1,287,870 - 0°680- 
1882...... 2,089,067 1,425,870 0°699 
1688... css 2,069,430 1,601,217 O°'774 
IGGEe wos dee 1,855,247 1,412,724 0°762 
ere 1,630,648 1,419,521 0871 
DED. vcewas 1,507,850 1,158,581 0°768 
Total.. 14,130,491 10,415,810 0°737 
Average 
Amount 
GERMANY. of Ore 
Imported 
per Ton of 
: Pig Iron Iron Ore Iron Pro- 
Years ade. Imported, duced. 
re 2,226,587 380,000 0°171 
BENS <tcccess 2,729,038 607,007 0°222 
TORR i vinta ce 2,914,009 615,490 0°211 
MBB sisis sconces 3,380,806 785,360 0°232 
rer 3,469,719 800,373 0°231 
aan 3,600,612 980,442 0°272 
ee 687,316 852,714 0°232 
Bean ssecess 3,339,803 812,635 0°243 
Total... 25,347,890 5,834,029 0-230 
Ave 
Amonnt 
BELGIUM. of Ore 
Imported 
per Ton of 
Pig Iron Iron Ore Iron Pro- 
Years. Made. Imported. duced. 
1879.......... 448,871 614,534 1°373 
Ae . 595,704 921,784 1°548 
1881.. ... ... 624,736 1,169,206 1°872 
1882... 27,000 1,206,717 1°66 
_ __ aaerrre 783,433 1,612,469 2°058 
ince *e<s¢s 750,812 1,488,140 1°982 
1885 .. 712,876 1,393,601 1°96 
Misxésecess 697,110 1,365,939 1°959 
Total... 5,340,042 9,772,390 183 


This table demonstrates that, although our importa- 
tion of iron ore reached its maximum in 1887, the 
amount of foreign ore used closely approximated in 
1886 the proportion used in Great Britain in 1879, since 
which date that country has continued to rely on 
foreign ores to a much greater extent than the United 
States. The same remark holds true concerning Ger- 
many, and France has been more dependent upon 
foreign ores than any of the countries named, except 
Belgium, which relies almost entirely upon ores mined 
outside of its borders. 

Taking the average of eight years for the United 
States, Great Britain and France, Belgium and Ger- 
many, and assuming that the average yield of ore, as 
reported by Mr. Swank, from actual returns made by 
our blast furnaces in 1884, holds good for the entire 
period, we have the following : 


United Great Ger- _—Bel- 

8 Britain France many. gium. 
Tons of ore required to mak 

one ton of pig iron ... .... 208 24 26 26 27 
Tons of foreign ore imported 

per ton of pig iron made... 0°135 0-846 o737 «860230 1°83 


Average percentage of foreign 
ore to total ore used....... 65 14°33 28°37 8°85 778 


From this it is evident that the United States not 
only uses a less proportion of foreign ore than any of 
the other countries named, but the prodnet of our 
domestic mines averages so well that we need less ore 
per ton of pig iron than other countries. 

We can justly attribute a part of this showing to the 
influence of the specific duty of seventy-five cents per 
ton on foreign ores, which undoubtedly encourages a 
higher average percentage than would be the case if 
a lower or an ad valorem duty was laid on the ores. 
In fact, we now receive chiefly the best of the foreign 


ores, for the more valuable the material, the lower the} .o, ch 


proportionate charge for duty. 


. 





PROMINENT IRON ORE PRODUCERS. 


Next to the foreign ores, the Cornwall ore hills of 
Pennsylvania rank as a source of supply, and the com- 
pany operating this unique deposit, which in 1887 
mined 667.210 gross tons of magnetite, is the largest 
producer of iron ore in the country. 

The Lake Champlain district follows next, the pro- 
duct of the mines of magnetic ore sent from Platts- 
burg, Port Henry, and Crown Point aggregating, 
in 1886, 663,752 gross tons, and in 1887, 788,084 gross 
tons, 

To show the relative importance of the various 
regions, the following statement has been prepared. 
In it the output of the four districts comprising the 
Lake Superior region are given separately, and each 
region is placed in the order of its prominence in 1886. 
Where data were at hand the actual output, and in 
other cases estimates of the probable production of 
1887 are given : 


SOURCE OF IRON ORE SUPPLY BY DISTRICTS. 


a om, 

Marquette District, Lake Superior 

WN noc otns aceon -onciber 1,621,887 1,836,958 
Imported Iron Ores.......-...++- 1,089,433 1,194,301 
Menominee District, Lake Supe- 

wide TOMIOG 5. ctece seeee 880,006 1,198,743 
Gogebic District, Lake Superior 

SONA. «5.055 Shebak-seackes 756,281 1,287,704 
Cornwall Ore Hills, Pennsylvania 688,054 667,210 
Lake Champlain magnetites... .. 668,752 788,084 
New Jersey magnetites........... 500,501 547,889 
Missouri mimes. .......ce00-s+200 879,776 427,785 
Ohio ores, carbonates and hema- 

hak cocaraliitedeandednuhtnes 344,480 377,465 
Vermilion Lake District, Minne- 

pl ce RE Mo eetatily RE aa 804,396 394,252 
Cranberry Mines, North Carolina 24,106 45,032 


The following estimates are based upon an average 
yield of ore and pig iron production in 1886 : 


Gross Tons, 
1886. 1 


DIADORA... 0.00080066 4500600 670,000 740,000 
yd, ee Powe a 470,000 600,000 
io ee eee 380,000 450,000 
CHOON o 0 occu cn cepnde tee 95,000 105,000 


It will be noticed that the Gogebic range outstripped 
the Menominee range in 1887, owing to the unusual ac- 
tivity in opening mines, and that the Lake Champlain 
district shipped more ore than the Cornwall ore hills 
in 1887. 

The following shows the approximate total produc- 
tion of iron ore to date in prominent mining centers: 


Lake capone Region (thirty-two years)..... 35,700,000 


Of which Marquette District sup- 

DU <secccnus 0ane : seealice .. «+ 25,200,000 
Of which Menominee District sup- 

NGL «os cannwh ne Saakadee 6 aakeone 7,500,000 
of which Gogebic District supplied 2,000,000 
Of which Vermilion District sup- 

DADE n.n « nannnnenenecescnes.e0s4stase 1,000,000 
Lake Champlain Region, N. Y. 

ore ae CTT eee 13,500,000 
Of which Port Henry supplied+ ... 8,000,000 
Of which Crown Point supplied.... 1,500,000 
Of which Chateaugay supplied..... 2,000,000 
Of which other mines supplied.... 2,000,000 


New Jersey (about 100 years)....... sbewse «eee 16, 
Cornwall (about 140 years),.........0.+. ..... 7,900, 
Missouri : 

Iron Mountain supplied............. 2,750,000 

Pilot Knob and other mines......... 1,250,000 


From the Chapin, Norway, and Vulcan mines were 
won nearly one-half of the product of the Menominee 
range; while almost seventy per cent. of the output 
of the Gogebic range came from the Colby, Norrie, 
Ashland, and Aurora mines. 


TONNAGE. 


The mining of iron is a business of considerable im- 
portance, and to appreciate its volume, we may esti- 
mate the railroad traffic which it represents, although 
all of the ore does not pass over railroads, and much of 
it reaches the blast furnaces by both rail and water 
transportation. ‘The majority of the ores from the 
Lake Superior region are carried by rail to shipping 
ports,thence by vessel to the lower lake ports, and there 
rehandled into cars which travel over the railroads to 
the blast furnaces. Several blast furnace plants are 
located so as to unload foreign ores at their docks, but 
most of the foreign ore is transported from the ports 
where received by railroad cars or by lighters to the 
points of consumption. A number of our iron works 
also rely largely on the loca! deposits, from which the 
ore is carried by wagons or carts or by wire rope trans- 
mission or by tramroad to the furnaces. The propor- 
tion, however, of ore which is not hauled over our sys- 
tems of railroads is quite small, and an illustration of 
the volume of business based upon the tonnage is a 
proper one. 

Allowing an average load of fifteen net tons per car, 
which is more probably above than below the actual 
average, the amount of ore consumed in 1887, viz., 13,- 
063,439 long tons or 14,631,052 net tons, would require 
975,404 cars to carry it, or say 82,514 trains of thirty cars 
each. Five such trains, with motive power and ca- 
boose, would occupy one mile of track when standing 
close together, or the year’s product would occupy 6,508 
miles of track, a distance equal to twice that from New 
York to San Francisco. 

If all this traffic passed a given point, there would be 
eighty-nine trains per day, or a train every sixteen 
minutes during the vear. 

The traffic of the Pennsylvania Railroad in 1887, as 
exhibited by the annual report, shows a total tonnage 
of through freight of 6,278,628 long tons, or less than 
one-half of the total amount of iron ore as above, and 
the local freight (43,754,669 long tons) is about three 

* Mesara. Witherbees, Sherman §& Co., the largest individual firm of 
ore producers in the country. offer for sale, in 1888, 375,000 tons of ore 
from the mines near Port Henry, N. Y. 





+ Six Marquette mines, viz,, Lake Superio~, Cleveland, Republic, Jack- 
a. hamplon, and New York, produced over sixty per cent, of the total 
output 0! ict. 
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times as great, so that theiron ore carried by the differ- 
ent railroads in the United States in 1887 would repre- 
sent nearly thirty per cent. of the entire freight traffic 
of the Pennsylvania Railroad and branches for the 
year, 

If now we estimate the labor required to mine the 
ore, load it on cars, and trausport it to destination, we 
see the importance of this industry, which employs 
over 50,000 men. But the mechanical appliances used 
are features of interest, and 
pumps, air compressors, rock drills, washers, and jigs 
connected with our mines have greatly influenced the 
advance in mechanical skill which has marked the de- 
velopment of our country. 

The tabulated figures presented in this paper indicate 
the sources from which wuch of the iron ore is obtain- 
ed, and from these figures we find that, of the esti- 
mated output of iron ore in 1887, the following approxi- 
mate percentage came from— 

Percentage of 
total output 


Lake Superior Region. ...... wee 37— 
ET CIES «065626 0* 060 ocncense 9 
Alabama, estimated...... in nihitehits wi’, Se 
Cornwall Ore Hills, Pennsylvania iri 
Lake Champlain District .. SLES ho ae 
Tennessee, estiinated aebens ceee Oe 
GEOx «© 6070 os 6a + s6040areeae J 
NOW JOTEOY...ccccse -cevcsevoes 4 
WOE oc ci Vewcccorsvoseescecersecvoeeees 4% 
Missouri ee BL¢ 
ET TUOIOE, . ccccscse cocccqsnccneces 1 
OS ee ee 1-- 


From these figures an approximate estimate of the 
value represented by the iron ore shipment of any one 
source of supply can be made. As the ores vary in the 
yield of iron, it will be of interest to place them in 
something near their relative rank by estimating the 
probable percentage of the total amount of pig iron 
which these ores produced. 


Per cent, 
Lake Superior ores................ cosoes @ 
Foreign ores lesen denvees — a 
Lake Champlain ores.... see: debe whee 
Cornwall ores..... Sécse ‘ . & 
Alabama ores pededevece . 
DT TED babs cia che’ 60 sdsdbeaws ihe 
Tennessee ores... wr 
Missouri ores...... . e re 
Visminia OFreg.... 22,000 wed 5 
Ohio ores. . - oe pstasennee oe 
Salisbury Region ............... > a 
Georgia ores. . - , shtentenbeeacy ey ee 


the hoisting engines, | 
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| contact correspondingly, thus securing maximum pres- 
sure on grades or curves, and minimum when running 
at full speed. This is one of the most important fea- 
tures of the device, as it would be impraetieable to 
run at full speed with the same contact pressure that 
is required when starting on grades or curves. Such 
a device is absolutely indispensable in applying a gas 
| engine to this purpose, and patents have been granted 
covering broadly all the important features of this in- 
vention. Its use dispenses with numerous levers that 
| would otherwise be required, and the advantage of 
om a single lever for giving any desired speed, 














The strikes in the anthracite coal regions and in the| 
coke regions during the year materially reduced the} 
dewand for ores, and curtailed the output of some of | 
the important Eastern districts, such as the Lake Chain- | 
plain, Cornwall, and New Jersey mines. 

The bulk of the hematites of Pennsylvania, of which | 
we still have large deposits, are but little inferior in 
the yield of iron, and many are otherwise superior to 
the Southern ores, and our magnetites and those near | 
usin New Jersey, together with the facility of draw- | 
ing upon Lake Superior and foreign countries for their | 
best ores, place Peunsylvania in position to hold her 
status, and the question of the Keystone State main- 
taining its pre-eminence as an iron producer rests en- 
tirely with those who manage and control its furnaces. | 

IMPROVED GAS MOTOR FOR STREET 
RAILWAYS. 


THE Connelly motor is a gas motor, carrying its own 
store of fuel for a day’s run, and the fuel used is the | 
heaviest grade of naphtha which will not vaporize at 
the temperature of the atwosphere. It is carried in a 
closed tank, which is again inclosed in the radiator, 
‘filled with hot water constantly furnished by the en 
gine cylinder. The radiator performs an important | 
double service, cooling the cylinder of the engine and | 
warming the carbureter. The circulation of water | 
from the cylinder to the radiator and return is continu- 
ous. The inner vessel or carbureter is filled with an 
absorbent material, which absorbs the charge and 
leaves no liquid to be lost should a leak occur; the 
only effect of an opening being sprung in the cylinder, 
from any cause, would be the admission of air through 
it instead of throagh the check valve, its regular inlet. 
Air is drawn automatically through the absorbent 
inaterial, thoroughly carbureted, and supplied to the 
engine in exact proportion to the power required. 
There is not the least element of danger attending the 
operation of this system. 

This is the invention of John 8. Connelly, of Brook- 
lyn, N. Y., to which improvements have been added, 
and a very complete and promising form of motor is 
the result, suitable for street cars and other vehicles. 

Only those familiar with the great power required 
for a few seconds to start a loaded car on a heavy 
grade (10 horse power), and the weight of ordinary gas 
engines of such power, can fully appreciate the diffi- 
culties encountered in this undertaking. 

‘** Necessity is the mother of invention,” and the re- 
sult in this case is the construction of a compound gas | 
engine having one-third the weight of any other gas 
engine of equal power, and consuming 25 per cent. less 
gas in performing the same work. 

The principle of all gas engines is such, their speed 
cannot be varied like the steam engine, but wust run 
at anearly uniform rate. Therefore, special mechanism 
was required for transmitting power to the axle at any 
desired rate of speed. It was absolutely essential to 
complete success that this should be accomplished, 
and in such a manner that the speed of the car could 
be varied at will of the driver by moving a single lever. 
The mechanism employed for this important service is 
positive in action, noiseless, and most durable. The 
wearing parts are easily, quickly, and cheaply replaced. 
It prevents giving shock or jar to the car when start- 
ing, and, above all other advantages, transmits maxi- 
mum power when driving car at minimum rate of 
speed; In the transmission of power by friction, it is 
necessary that the contact pressure should vary in pro- 
portion with the power transmitted; this is aecom. | 
plished automatically by means of a right and left | 
screw nut, operated by an eccentric extension of the | 
hand lever, so that any movement of the lever in either | 
direction, to vary the speed, changes the pressure.of 








either forward or backward, will be apparent. The 
average car driver is fully competent to control a car 
by a single lever, whereas a number of levers would be 
confusing, and necessitate the employment of a higher 
grade of labor. The only engineer, or engineers, needed 
is at headquarters, to examine and inspect the motors, 
as they come into the car shops at night. 

The special mechanism employed to vary the speed 
of the car transmits power to countershaft under the 
platform by noiseless cut gears. The countershaft and 
front axle are connected by a link chain, all the ma- 
chinery works in perfect harmony, the transmission 
device communicating power to the car at any speed 
or when starting, without noise, shock, or jar. 

The engine emits no smoke nor odors, the exhaust 
guses passing off above the roof of the car. 

As much higher speed can be attained—where per- 
missible—than by the use of horses, it becomes im- | 
portant that the brakes should be operated by the en- 
gine toinsure prompt stopping when at highest speed. 
The motor is accordingly provided with a brake of the 





Kia. 1.—THE CONNELLY STREET CAR GAS 


—$—$<——= 
most simple design, attached to and operated by 
engine, easily controlled by the driver, requiring the 
least touch to bring it into action. 

The cost of operating street cars with horses, inclyg. 
ing feed, shoeing, care, depreciation and death loss, but 
exclusive of wages of driver and conductor, ave 
from five dollars to six dollars and a balf per day for 
each two-horse car. 

The cost of operating the Connelly motors per da 
(14 hours) each, is as follows: Fuel, 14 galions at 5e., 
70e.; lubrication, 1lc.; care (engineers), 35¢.; repairs 
(wear and tear), 25c. Total cost per day, $1.40. 





— = 


MOTOR. 


This estimate is based.on actual running in vicinity 
of New York. But in the extreme West or South, 
where the fuel costs 10 cents per gallon, the cost would 
be increased 70 cents per day per motor. 

It is obvious, if these results can be realized, the days 
of horse railways are numbered. The invention is now 
under the control of the Connelly Motor Co., 177 Broad- 
way, New York. The company furnishes motors com- 
plete, on a fixed yearly rental, guaranteeing the cost of 
operating the motors, including rental, fuel, lubrica- 
tion, care, and repairs to motive machinery, sha!l not 
exceed two-thirds the cost of operating with horses 
doing the same service. In many cases the cost will 
not exceed half the expense attending the use of horses. 

Fig. 1 gives a front view of the car, with portion of 
cab removed, exposing engine, storage tank, main 
shaft and gearing. 

Fig. 2 is a side elevation of the car, showing counter 
shaft for transmitting power to the car axle. P 

Fig. 3 isa cut of the compound gas engine, showing 
the high and low pressure cylinders placed at right 
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etabey cack other, the upper one being the high | diameter, placed on the face of the fly wheel. On the/ firmly against the disk, or release it, and also to move 


eylinder. shaft is a loose friction 12 in. in diameter, that | the pulley up or down on the shaft. 
Fees tool tank is a double cylinder, the inner one | engages with the face of the This loose puiley is| Fig. 6 shows small spur wheels on the ends of the 
ing the naphtha and an absorbent material ;| prevented from revolving on the shaft bya e and | screw rods, which mesh into cogs on the inner surface 


conti surrounded y a jacket of water, which is con-| groove, but it may be moved up or down on the shaft | of the grooved pulleys, shown in Figs. 4 and 5. By 
pected by pipes to the water jacket about the high | at the will of the driver, by means of two serew rods, | checking these pulleys with a friction brake, the screw 
eylinder. which pass through the palley and revolve with the/| rods are made to turn, and so earry the friction pulley 


Pithe circulation of the water from the cylinder to the | shaft. to any point on the disk. The main shaft transmits 
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Fig. 3. THE CONNELLY MOTOR. Fie. 4. 


radiator is continuous, and it performs a doubleservice,| When it is required to slow up or stop the car, the pomee to a countershaft under the platform by noise- 
cooling the cylinder of the engine and warming the | friction pulley still in contact with the disk is run | less cut gears. 
htha, producing evaporation. down to near its center. The countershaft and front axle are connected by a 
tis drawn through the absorbent material, tho-| To reverse the car, the friction pulley is run below | roller link chain. 
roughly ee egy — ere ha the engine — the ——— of the disk, — the — > Tr to 
, aD en igni y an electric spark. e| run the time at a uniform speed in the same direc- —_ 
a pressure cylinder next receives the charge and be-| tion. The engine requires no attention after being THE NEED OF THE SOUTHWEST—A DEEP 








comes a motive cylinder during the first half of the) started, and regulates its own s , whether the WATER PORT FOR TEXAS. 
outstroke, when, the awe being gone, it acts as a|car be running or standing still. To start the car, the By Lewis M. Haupt, C.E. 
pump during the last half of the outstroke, drawing a|contact of the pulley with the disk is always made $ ars 


fresh charge of gas into the high pressure cylinder. | near the center, so that the car is started with a gentle} In these days of trans-isthmian agitation it becomes 


The exhaust passes through pipes under the floor of ‘motion, and with an enormous leverage. In rounding | interesting to recall the early history of the Spanish 
occupation of that portion of the country then form- 


ing a part of Mexico. The engineering projects of to- 
day contemplate the passage of the isthmus by two 
waterways and one ship railroad ; but before steam be- 
came a potent factor in transportation, and when ani- 
tnals were the principal means of locomotion, an active 
interoceanic trade existed over the portage extending 
from Corpus Christi Bay on the Gulf of Mexico to San 
Diego on the Pacific Ocean. Numerous relay stations 
of adobe were built on this line, some of which are still 
preserved as shrines for the service of devout Catholics. 
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Fre. 5, THE CONNELLY MOTOR | Fra. 6. 


the car to the condensing tanks, and then by a pi 
y a pipe} curves, or in ascending steep grades, the contact may| Built by unskilled labor and of the crudest kind of 

°utabove the roof of the oe be maintained near the center, thus securing sufficient | material, they are wonderful monuments of endurance 
4shows the device for transmitting power to the| power under all conditions. The friction pulley has a| and exhibit great fertility of resource on the part of 
shaft at any rate of speed, with the engine run-| loose band that revolves slightly when the contact is| the missionaries who are su to have designed 
{éceatinuously at a uniform rate, and the success of | first made, thus avoiding all danger of flattening the| and executed their constru more than three cen- 
Motor is really due to this novel, ingenious, and | friction pulley. turies t this chain of missions has more than 
“te nism. Fig. 5 shows the hand !evers placed on the top of the| an engineering oF historic interest. It is strategic. 
Main shaft is set parallel with a disk 2 in..in' main shaft, and which serve to hold the friction pulley ' These were also fortresses and trading posta, 
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placed on the line which, in those days, commanded 
the largest tributary country, was the most salubrious, 
and which could be readily traversed. This route con- 
nected the nearest deep water port on the Gulf with 
that on the Pacific. To-day the physical conditions 
are substantially unchanged, excepting that the un- 
ceasing southward progression of the sandy islands 
inclosing the lagoons of the Texas coast has caused 
the harbors to deteriorate to so great an extent as 
practically to close and barricade the eastern entrance 
and destroy the trade of thie once favored route. 

In the rapid growth of the trans-Mississippi region 
the time has come when its citizens are crying for re- 
lief from the long haul to the eastern seaboard, and 
are looking for and demanding the opening of their 
natural outlets to the sea by way of the Gulf coast. 
The area tributary to this outlet embraces over 1,000,- 
000 square miles, and the question assumes a vast na- 
tional importance, therefore, not only as an economic 

roblem for the territory east of the Rocky Mountains, 
But as a trunk line between the continents of Europe 
and Asia via the United States. 

The distance from New York to San Francisco is 
3,250 miles,* while the overland distance by the old 
Spanish route is but about 1,200 ; consequently the sav- 
ing in rail transportation may be reduced by about 
2,000 miles. If the relative rates on cereals by rail and 
ocean be taken as the basis, then at an average of 5°08 
and 0°77 mills, respectively, the saving per ton per mile 
would be 4°31 mills, and on the 2,000 miles, $86.20 per 
ton. This would pay for 11,200 miles of ocean trans- 

ortation at the above rate, and gives some idea of the 
fapertanss of reducing the rail distances wherever 
practicable. 

The following comparison of distances by the trans- 
continental routes will still further illustrate the ad- 
vantages of the Gulf line : 


Transcontinental Lines of North America. 


Miles. 
Canadian Pacific, Port Moody to Montreal.....,.... 2,904 
Canadian Pacific, Port Moody to Portland, Me ... B21 
Northern Pacifie, Tacoma to New York (via Cascade Div.).. 3.253 
Union Pacific, San Francisco to New York : 3,318 


Via Atchison, Topeka & Santa Fe (San Francisco to New 
York) ‘ ye ye siete ie 

Southern Pacific (San Francisco to New Orleans) 

Gulf or Mexico Pacific (San Diego to Aransas), about.. 


Nl ata98 
. 1200 


; The latter being only two-fifths or forty percentum 
of the shortest. The overland distance, via Southern 
Pacific, from San Monica to Corpus Christi is 1,600 
miles, and this would get the traffic. 

From Hong Kong to Liverpool the estimated dis- 
tance by existing routes will average about 12,000 sta- 
tute ian As Hong Kong, the Sand wich Islands, and 
the Florida Straits are on the tropic of Cancer, there 
would practically be no increase in the total length of 
the line between these termini, but the percentage of 
distance by land, and, consequently, the rates, would 
be materially reduced. 

The one thing needful to secure these important re- 
sults is to remove the barricade to the ports along the 
Texas coast, and to restore the harbor entrances to 
their original depth. This is not so simple a matter as 
it would seem, and it has been attempted by the gov- 
ernment for the past twenty years or more, but, under 
existing methods of administration, with little practi- 
cal success. The citizens of that section are therefore 
moving, by mass meetings, conventions, publications, 
and petitions, to obtain a more energetic application of 
a portion of the surplus to these legitimate and greatly 
needed improvements. 

As an engineering problem it may be of interest to 
note some of the oz sical conditions existing at the 
several points on the ‘ee coast where it is thought 
suitable harbors might be obtained. For this purpose 


problem. The table also gives a direct answer to the 
questions as to the proper location of a safe and 
commodious harbor which can be obtained at least cost, 
in least time, and be most cheaply maintained. 

The present resources of the profession in creating 
channels over bars me to be limited to jetties, aid- 
ed by dredging, sluicing basins, tidal reservoirs, and 
other expensive works, which have invariably resulted 
in extending the jetties and requiring frequent dredg- 
ing. Without entering into a discussion of the defects 
and difficulties in the parallel or convergent, high or 
submerged jetty systems,* it will suffice to state that 
they are intended to concentrate the ebb discharge 
upon a certain part of the bar and so remove the sand 
which the flood tide and waves have rolled against the 
inlet. In general, it will be found that this beach sand 
is moved in a resultant direction, which indicates that 
of the controlling forces, and it is manifest that if this 
sand can be kept out of the channel, while at the same 
time the fl tide is admitted, the result should be 
beneficial ; also, then, an engineer who would attempt 
to restrain the sand movement by an obstruction 
placed on the farther side of the navigable channel 
| would place himself in the position of one who would 
erect snow fences to the leeward of a railroad cut to 
keep out the snow. The effect would be to fill the cut 
as rapidly as possible. Any current through it would 
merely add to the accumulation at the outer end and 
increase the cost of creating a channel. It is freely ad- 
mitted that the sands of theTexas bars are rolling south- 
ward at the rate of at least 200 feet per annum, yet the 
approved plans for the improvements of the entrances 
at Galveston, Cavallo, and Aransas show the first jetties 
—_ or being built, to be those on the far or south 
side. 

As the appropriations have been doled out piecemeal, 
the jetties have remained submerged for so long a time 
that they have been in large measure destroyed by the 
cross currents they have produced and by the teredo. 
This may be regarded as rather a fortunate circum- 
stance, however, since it has limited the bodily pro- 
gressinn of the bar gulfward, and so reduced the ulti- 
mate length of the jetty to some extent. At Galves- 
ton the shrinkage was 61 per cent. of the original vol- 
ume, and the bar has receded about one mile. It is now 
nearly or quite five miles to the outer 30 feet contour. 
During the continuance of these works, there have 
been at least three changes in the officers in charge, 
pad pep A more, and the —— bills have 
failed even more frequently. ese are some reasons 
why this section of country has remained so long in a 
state of nature, and reveal some of the defects of the 
oresent methods of administration which the Cullom- 

reckenridge bill is designed to remove. 


ARANSAS PASS. 


A brief sketch of this entrance will be found instruc- 
tive in this connection, as indicating the proper course 
to be pursued. 

Prior to the cession of Northern Mexico to the 
United States, the Mexican government made a survey 
of this port in 1882, and found 20 feet as the depth on 
the crest of the bar. During the years from 1837 to 
1839 the pilots reported from 17 to 18 feet depth. In 
1868 the depth had receded to 9 feet, and the inlet had 
moved some 24¢ miles southward of its position in 
1839.+ This would be at the rate of over 400 feet per 
annum. “The depth was temporarily increased in 
1869 by placing obstructions in the N. E. channel over 
the bar, but subsequently decreased, until 1878, when 
the Morgan ships were withdrawn, being unable to cross 
the bar.” The obstructions of 1869 contain an import- 
ant sequel which appears to have escaped attention, 
for in reporting on this pass Captain Howell says :t¢ 
“*In 1869 work was begun by private enterprise to 


a 
structed in 1869 from the end of Saint Joseph's Island, 
caused the temporary deepening of Aransas bar, |¢ ie 
not clear how such effects could be attributed to 
structure, unless, as Lieut. Woodruff reports, it way 
instrumental in closing a swash channel then existing.” 

Thus this short 600 ft. jetty on the north side, built of 
‘“‘erates” and at private expense, did produce qa 
ficial effect by obstructing the sand moving southward 
into the main ebb channel, while at the same time jt 
did conserve the energy of the ebb discharge by 
venting its wasting over that part of the bar. In teat, 
its action was similar to that of the ‘‘ stone fleet” 
on the Charleston bar to obstruct the entrance. and 
which unexpectedly resulted in forming a new and bet. 
ter channel than before by the protection afforded to 
the ebb and the resistance it opposed to the sand rolled 
up by the flood. The lesson, however, was lost to the 
government, for in continuing work at Aransas the 
south jetty was partially built and the bar ady, 
as should have been expected so long as the sand wag 
permitted to encroach from the north side. In all of 
these a the writer believes it possible to recover 
the original depth of fifty years ago by a single break. 
water of less than half the length required under the 
present plans, placed on the “ flood” side of the chan, 
nel, and having such a form as to cause the sand wh 
it carries to be precipitated in a pa. where it 
form a harmless deposit or middle ground such ag jg 
found in nature.* 

These brief statements of facts suggest their owp 
conclusions, as our space is too limited to enter fyp. 
ther into the details of the plans or the necessities for 
the improvements.—Railroad Gazette. 








GAEDICKE’S NEW SODIUM LIGHT FOR THE 
DARK ROOM. 


BRIEFLY stated, Gaedicke’s method is the use of the 
sodium yellow light, means being employed to filter 
out the extraneous rays proceeding from the flame of 
the Buvsen burner used to inflame the sodium. A pre 
liminary experiment made with the sodium flame in ap 
unshielded Bunsen burner showed a very decided ae. 
tinic effect. A sensitive gelatine plate exposed for one 
minute under a sensitometer at a distance of about 1 
inches from such a flame gave upon development No, 
11, while the No. 8 was very powerfully rendered. This 
action, which corresponded with that given out bya 
stearin candle at about double the distance, was so 
tee that it could not be attributed to the sodium 

ight, and he therefore repeated the experiment with 
the Bunsen flame alone, without sodium. It was 
found upon development that the same numbers 
showed upon the sensitometer that had appeared 
when the flame contained sodium, and the ‘nieve 
was obvious that the photographie action proceeded, 
not from the sodium yellow, but from the Bunsen 
flame which was used to obtain it. It therefore be 
came necessary to find a filter that would stop as 
many of the actinic rays as possible, consistently with 
absorbing as little as might be of the sodium yellow 
light which it was desired to let pass. 

After various experiments with silver flashed glass, a 
pot metal glass, which owed its yellow coloration to 
iron, was found, which well fulfilled the desired end, 
and it was used in the form of a chimney surrounding 
the Bunsen sodium flame. The lamp was then com- 
pared as to its suitability for dark room work with a 
petroleum lamp supplied with a chimney of dark ruby- 
colored glass. 

The two lamps gave at an equal distance from the 
sensitometer screen (134¢ inches), the same distanceas 
that with which the first experiment with the unpro- 
tected Bunsen was made after one minute’s exposure, & 








improve the channel through the bar by running out 


barely visible image of No. 1 of the sensitometer screen. 
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Worth convention, will show in the most succinct man- 
ner the main elements with sufficient accuracy to con- 
vey a fair idea of their relative importance and the 
success thus far attained, with the amounts expended 
and estimated to complete. 

This table contains much food for reflection, but 
there are several points which it demonstrates forcibly. 
The first is that the area of the fresh water basins in 
this section has little or no influence in maintaining 
the depth over the bar. Second, that the area of the 
tidal basin inside the gorge, as well as its form and the 
position of its outlet, are important elements in the 
problem. Third, the comparative surveys also show 
the existence of a ,resultant force which causes a 
southerly movement of the gee ata id rate, and 
which furnishes a key to the speedy solution of the 








* Post Office Guide. 





* Texas papers give the present depth at 1034 ft. (1888). 


lines of jetties from the Saint Joseph’s Island shore to 
cut off a secondary channel near this shore, act 
They were expec to act as a nucleus, about which 
sand would aceumulate and close up the secondary 
channel, thus diverting the flow of the water directly 
through the channel on the bar. From the fact that 
the secondary channel had shoaled about 2 ft. and 
the main channel had deepened about 2:ft. since plac- 
ing the crates, it may be sup that they have con- 
tributed to produce this result.” 

In commenting on this extract, a board of engineers 
say {page 1266) : 
“Tt stated that a pier of 600 ft. in length, con- 





* See Franklin Institute Journal, April, 1888. 

+t See paper on “*The Deep Water Port of Texas,” by Col. G. W. Fal- 
ton, published in the Denver Uhamber qf Commeres, July 7, 1868. 

+ Report Chief of Engineers for 1880, vol. ii., pages 12, 61, et seg. 








The red and yellow lights were, therefore, equal it 
non-actinic safety, and it remained to be seen a 
was the luminous effect that might be made use of 
the service of the photographer. te 
The grease spot photometer could not properly 
employed, owing to the different colors of the by 
lights, and therefore the direct test of the ability 
read type of a certain size at varying distances from 
the sources of light was brought into requisition. 
was found that the printed paper could be - 
distance three times as great from the yellow light 
it could from the red, showing nine times a8 the 
illuminating power to the eye for the yellow 4 
red, while the safety of the plate against pin 
graphic action was the same. It might also be 





* “The Physical Phenomena of Harbor Entrances : Their Deteca oot 
Remedies,” published by the American Philosophical Society, 
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i 
another Way, that if a certain amount of luminosity 
necessary for working by, the operator might, 
je covfiuing himself to that quantity with either 
light, have nine times less photographic or fogging 
upon his plates when working with the ye low 
light than when using the red. 
Spectrum analysis of the two lights showed with the 
a range from the extreme red through the orange, 
included the yellow ; while with the yellow, only 
the sodium line was visible, and the light might be 
ealled monochromatic, and Gaedicke therefore 
calls the lainp a monochromatic dark room lamp, and 
as such it is now a commercial article in Germany, 
made in two forms, one for gas and another for 
¢ where gas is not available. 
‘An incom bustible wick is placed in the Bunsen flame. 
This wick is prepared by being moistened, an¢ then 
into some sodiuin salt. It is necessary to renew 
application daily if the light is constantly used. 
Fordeveloping, the monochromatic lamp is stated to 
besaperior to the red, in that the intensity of the image 
be so uch better determined, owing to the visual 
jlamination being uine times greater than with the 
red lamp, while for the dry plate factory there is the 
correspondingly greater ease with which defects in the 
tes can be discerned, or if preferred, the saime visual 
power of light may be employed, and the light will be 
nine times safer than when using ruby light. In addi- 
tion, there is also the greater comfort and freedom from 
feeling of strain upon eyesight which most at all events 
feel when working in a yellow light as compared with 
ared one.—Photo. News. 








PROGRESS OF PHOTOGRAPHY.* 
By W. H. H. CLARK. 


Ir has been my misfortune to be selected by your 
executive committee to present you with a report on 
the progress of photography during the past twelve 
months. If I donot report anything very astonishing, 
you must charge it to one of two things, perhaps both, 
namely, that photography has progressed so gradually, 
and the task of formulating a report of its progress 
during the passage of one short year has been so diffi- 
eult, or else your committee has made a grievous mis- 
take in their appointment. 

I will be as brief as possible, endeavoring to make 
myself heard by the farthest member in the hall. There- 
fore what I lack in enlightenment I will endeavor to 
make up in noise. 

Photography may now be divided into several dis- 
tinet cape eae nail peter ve photography being con- 
fined to professional artists who earn their living by 
their business; landscape photography, followed by 
professional photographers and amateurs; scientific 
photography, practiced for the most part by salaried 
men, but quite freely indulged in by amateurs ; photo- 
micrography, properly included under the above head- 
ing; and stellar photography, which is directed to the 
object of discovery in the realms of space, heretofore 
explored only by the telescope, and mapped by draw- 
ings wade by hand. 

Stellar photography has made considerable progress. 
The governments of the world have taken it under 
their patronage, and we may look for wonderful 
developments in this direction, or at least our great- 
great-grandchildren may. There will be placed in ob- 
servatories in different parts of the world, ten instru- 
ments of about eleven inches in diameter and about 
twelve feet focal length, for the purpose of photograph- 
ing and wapping the heavens; when the parts are 
placed together, the whole will comprise a complete 
photographic map of the starry universe. As these 
instruments will be controlled and operated by men of 
ned zeal and ability, great things are hoped 
or. 

Orthochromatic photography has made some advance 
yet not so great as it should have done, or that it will 
doin the twelve months tocome. Photographers have 
been slow to appreciate its great advantages. Ortho- 
chromatic gelatine dry plates are now on the market, 
possessing good keeping qualities and of extreme sen- 
sitiveness. Dr. Albert, of Munich, publishes a for- 
mula for orthochromatic collodion emulsion, which is 
said to produce plates as sensitive as any gelatine 
plates now on the market, are of easy preparation, 
and can be used wet or dry. Should all this prove 
upon trial what is hoped for it, photographers can 

ve the pleasure and profit of making their own 

Plates, as in the old wet collodion days. Plates pre- 
pared orthochromatically are invaluable for maay 
purposes, and desirable for all. 
_ Inthe direction of photo-mechanical printing there 
is little progress to record, so far as quality is concern- 
ed, the proofs of to-day being but slightly in advance 
of a yearago, but there is a marked improvement in 
the demand for this class of work. As the demand in- 
creases the quality will also increase, and uses will be 
found for them not thought of at present. 

Eastwan’s stripping films have been introduced, 
which have nearly, if not quite, superseded paper for 
hegatives, and which obtain a very great advantage in 
photo-mechanical printing. 
nr can report no progress in portrait photography. 
i € suicidal policy of price cutting, adopted by the 
leading and well-to-do galleries, to kill out their poorer 
neighbors, has produced evil effects, and poorer work 
is the result. 

‘Ostantaneous photography at night by aid of arti- 

ial light has many devotees, and not alone among 
alnateurs, Magnesium in some form or other has been 

Main source from which the light has been obtain- 
and many and varied are the devices put upon the 
aarket for flashing the powder. Of late a new candi- 
roe as made its appearance, which bids fair to out- 
val allothers. I referto the nitric oxide gas flash, 
Which mention has been made in the different jour- 

Dj t produces no smell or smoke. 
iffraction photography, the name given by Dr. 
cei " Vansant to photography without a lens, is re- 

Ving considerable attention, and is destined to prove 

Sreat value in the arts and sciences, 

Ph, Photographie objectives two recent improvements 
mee Y, essrs. Voigtlander and Dallmeyer. The for- 
aving constructed a new portrait lens, one of 
lef merits of which is that it is absolutely rectili- 
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near, and is said to be the first rectilinear portrait lens 
ever placed upon the market. The glasses of both 
front and back combinations are sealed, so that all 
diffusion and loss of light by reflection is successfull 
avercome. The focus is longer than heretofore, whic’ 
enables the operator to pose his sitter farther from his 
instrument than has been his wont, thereby securing 
portraits which excel in correct and faithful reproduc- 
tion of the features, brilliant and equalized illuminu- 
tion, true perspective, and perfect definition, together 
with that round, soft, stereoscopic effect which delights 
the eye of every true’ artist. sneteanngness who 
do much at viewing have observed the fact that, 
while their single lens would give fine brilliant nega- 
tives of forest, rock, and river views, architectural work 
required a different instruwent. Thanks to the ad- 
vance made in the construction of poe ob- 
jectives, one lens will now accomplish all the above to 
the entire satisfaction of the most critical, Mr. Dall- 
meyer having invented and placed upon the market 4 
single lens, which is absolutely rectilinear, producing 
great brilliancy and no “ lapping lines.” ‘In this new 
lens, the coneavo-convex and one meniseus are fitted 
together, while the second meniscus is reversed, so that 
a double convex space (if such a termis admissible) is 
left between them. The lens sets back in the tube 
with thediaphragm in front; the angle is about sixty- 
five degrees. 

In developers several new substances are being put 
forward for developing the latent image on the exy 
plate, foremost of which appears to be hydrochinon, as 
that chemical possesses good keeping qualities and is 
energetic to the last drop. We may. look forit to be- 
come a general favorite. Another thing in its favor is 
that it can be prepared and used as a one-solution 
developer, erm of the kind being already upon 
the market. It will be well for photographers to give 
hydrochinon a trial. 

Self-developing dry plates are now manufactured, 
upon the backs of which is a coating of some kind that 
holds a prepared pyro developer. Therefore, all that is 
necessary, after the plate has received the proper ex- 
posure, is tc immerse itin a dish of pure water. Of the 
practicability of such a mode of working I am a little 
skeptical. Photographers having learned how to bet- 
ter fix their negatives, there is less complaint of dete- 
en, and more durable negatives are the re- 
sult. 

Concerning plain paper there is a tendency among 
photographers to return to its use for contact printing, 
in order to do away with the so-called inartistic polish 
of the albumen surface. It is more strongly advocated 
in foreign countries, and more largely practiced. 
Albumen paper, however, will continue to be used, at 
least, for another twelve months. 

The metric system, although not alone pertaining to 
the yew of Patoqmens. yet is a subject agitat- 
ing the minds of the fraternity the world over, and 
many of our best formulas are published in that system ; 
therefore a remark ortwo upon this subject may not 
be out of order. While I shall not advocate either the 
metric or our own system of weights and measures, 
still there is great room for improvement in the lat- 
ter. A commission has been appointed to meet in this 
country for the purpose of adopting some means where- 
by the metric system shall be put into more general 
practice in the United States. This commission will 
meet some time during the present year. Perhaps it 
would notebe out of place for this convention to give 
expression upon this subject. 

chools for Photography.—Germany has taken the 
lead in establishing schools, or more properly speaking 
colleges, of photography, one in Berlin, in charge of 
Dr. H. W. Vogel, and another in Vienna, in charge of 
Dr. Eder. These colleges are supported by the govern- 
ment, the price of tuition being very small. Large and 
handsome buildings have been erected for that pur- 
pose, containing departments for every branch of the 


photographic art, where pupils can secure a thorough’ 


practical as well as theoretical knowledge of the busi- 
ness in all its branches, or those only that he or she 
may elect to study and practice. It is to be hoped 
that some influence will be brought to bear upon our 
government, ——— some of the surplus millions now 
in the treasury might be applied in the same direc- 
tion. 

The photographic journals remain about as they 
were one year ago, shedding abroad their light among 
the hive of workers, that all who wish may improve 
themselves. 








NON-CROCKING BLUE ON COTTON. 


HENRY & COMPANY propose the following process 
for producing blues which will not crock whites. 

The cotton is first boiled twelve hours in a pressure 
keir containing a soda solution at 2° B. The cotton is 
then washed with water and dried slowly at a tem- 
perature of 110° F., and then allowed to cool. The dye- 
ing is divided into two distinct operations. 

1. The material is immersed in small quantities in a 
bath made by mixing two solutions. The first is thus 


prepared : 
(a) Chlorate of potash 8 pounds. 
Sulphate of copper 14 pounds, 


Sal ammoniac 14 pounds. 


The whole is dissolved in 25 gallons of boiling water, 
and eight pounds of nitrate of iron of 48° B. are added, 
and then 40 gallons of cold water and the mixture kept. 
The second solution is thus prepared : 


(b) Aniline oil (toluidine or xylidine also) 12 gals. 
Muriatic acid 6 gals. 


These are worked together for fifteen minutes, and 
then six gallons of cold water added, followed by eight 
pounds of tartaric acid dissolved in 25 gallons of boil- 
ing water. 

The first dye bath is prepared by thoroughly mixing 
one part of a and two parts of } at the moment of use. 

The cotton is then introduced in small quantities, 
two pounds at a time, worked properly, and wrung four 
to six times after shaking out twice on the stick. The 
partially exhausted bath is strengthened by the addi- 
tion of } of its volume of a and } of 0}, and is then ready 
for the treatment of a second lot. The cotton taken 
from the bath is dried upon sticks in a ventilated drier 
ata wre peony not exceeding 105° F., for one hour, 
protec from the air and sun. The cotton is then 


t in 
e8 


taken out, opened, put quickly back, and then 
a dark drier for twelve hours at 95° F. The fiber 
on a dark or. 

2. For a lot of 1,800 ds it is convenient to divide 
for the second operation into portions of 150 pounds 
each. Place for each portion 15 pounds of alizarine 
(10 per cent. paste) in a box containing 250 to 300 gal- 
lons of water. Enter and raise to a boil in 14 hours, 
brighten with a solution of soda crystals at 14¢° B., for 
two or three hours, or with a soap emulsion for three 
to four hours; allow to stand an hour and wash. 

The resulting blue color does not crock, but is greened 
by acids, turned violet by alum and maroon by chilor- 
ine, but a simple wash with soda or soap always briogs 
back the color. [This is expensive, but ought to prove 
effective in cases where no expense is to be spared to 

roduce a bluewhich will not crock on cotton. L. M. 

.]—TZeatile Record. 








BEST METHODS OF MAKING INSTANTANE- 
OUS PHOTOGRAPHS DURING BOTH DAY 
AND NIGHT, ILLUSTRATED BY EXPERI- 
MENTS AND PROJECTIONS.* 


By Dr. E. P. HOWLAND, of Washington, D. C. 


INSTANTANEOUS photography by the discovery and 
introduction of dry plates has given a great impetus 
to science in every department. It is now necessary 
that investigators in most branches of seience should 
have a practical knowledge of the art. It records his 
discoveries by a process of nature's engraving that is 
absolute truth. Any advancement in this art by dis- 
covery or application interests all investigators. In a 
condensed form, I will state some of the most import- 
ant facts in relation to this subject and exhibit speci- 
wens of actual results. 

The best lens for taking instantaneous photographs 
of landscapes and moving objects at a distance of 100 
feet and over is a single achromatic lens, with the 
largest diaphragm that will give — definition, a 
single achromatic obstructing less light than a double 
achromatic lens with the same sized diaphragm and 
equal focus. As a single achromatic cannot be used for 
near objects, on account of distortion of the image, a 
double achromatic lens is absolutely necessary, with 
the largest diaphragm that gives good definition. 
Magnesium in powder with any substance that will 
cause a rapid combustion is the best substance known 
for — alight for instantaneous photography in 
dark rooms or at night. Chlorate of potash, gun cot- 
ton, sulphide of antimony, picric acid, and other sub- 
stances can be used with the magnesium, but I prefer 
magnesium with one-third its weight of flour of sul- 
phur. This has given me perfect satisfaction, is a 
safe compound to use, and can be ignited by any burn- 
ing substance or the electric spark. With the camera 
six feet from the object and the flash light two feet 
back and a little to one side of the camera, 30 grains of 
magnesium and 10 grains of sulphur, with a reflector 
behind the flask, will give a good photograph on an 
ordinary plate of No. 25 sensitometer or on an or- 
thochromatic plate No. 27. At 12 feet distant, 120 
grains of magnesium and 40 grains of sulphur is re- 
quired. Good photographs can be taken on a 25 sensi- 
tometer plate at the distance of 24 feet - flashing 480 
grains of magnesium and 100 grains of sulphur. On a 
35 sensitometer plate, one half of this quantity is suffi- 
cient. 

At a distance of six feet, this flash light I find is 
equal in its actinic effects on the plate to the ordinar 
ribbon magnesium lawp running thirty seconds, wit 
a ribbon one-eighth of an inch in width and burning 
twelve inches of ribbon. 

At 12 feet distance of camera, the flash light is equal 
to the exposure with magnesium lawwp of two minutes 
and burning four feet of ribbon. 

At greater distances than 12 feet, my experiments of 
comparison are indefinite. If a white screen is placed 
on one side of the object, opposite the side on which 
the flash is made, and a white screen or mirror behind 
the flash, it improves the illumination and makes the 
shadows less dense. The same result can be obtained 
by having on the other side of the camera 15 grains of 
oN and 5 grains of sulphur and igniting them 
both at the same time by a spark from a small Ruhwn- 
korff coil. An intervening screen of translucent cioth 
or paper or ground glass between the flash and object 
will also give fine results, but more magnesium is re- 

uired to be burned, as some of the light is obstructed. 

xposures by day, when the time is less than one-tenth 
of a second, should be made from 11 A. M. to 2 P. M.,in 
clear sunshine. The sensitive plate used for instanta- 
neous work should not be less than 25 sensitometer, and 
fewer failures will be made with number 30 or 35. 
One of the photographs that I will show you is a street 
view and United States Custom House in Charleston, 
that I took after the earthquake at 12 M. on Sept. 16, 
1886, on a 25 sensitometer plate with a single achro- 
matic lens and of one-fifteenth diaphragm, clear sun- 
shine, estimated time one-twentieth of a second, using 
a metal drop shutter. Another photograph is a street 
scene in Washington, corner Four-and-a-half street and 
Pennsylvania avenue, taken at 1 P. M., July 10, 1887, on 
a 35 sensitometer plate with a double achromatic lens, 
Jf, one-twelfth diaphragm, clear sunshine, time one 
two-hundredth of a second, using a Prosch shutter. 

The moving objects in this yee oe aa appear as if 
at rest in the attitudes seen. Another photograph is 
one that I took of a snow scene in Washington, corner 
of Seventh street and Pennsylvania avenue, at 11 A. 
M., April 1, 1887, on a 25 sensitometer plate with single 
achromatic lens and /, one-fifteenth diaphragm. Thin 
clouds and snowing slightly, estimated time one-forti- 
eth of a second, using a drop shutter with rubber band 
accelerator. 

The shorter time in which a photograph of moving 
objects is taken, when a good impression can be ob- 
tained on a plate, the more perfect the photograph. 
Prof. Muybridge has taken photographs of moving ob- 
jects in the one five-thousandth part of a second. 

Distance and velocity of moving objects must be 
taken into account in successful instantaneous photo- 
graphy. With a lens of five inch focus and object 1,000 
feet distant moving at ten miles per hour, the im on 
the sensitive plate will change seventy-three one-hun- 
dredths of aninch in one second. A railroad train 











* A paper read before the American Association for the Advancement of 
Science, Aug. 15, 1888. 
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moving at the rate of 40 miles per hoar, at the distance | used, and here the variously formed floating signals, 


of 400 feet, or a man walking two and one-half miles per 
hour, will change the i on the plate the same 
amountin the same time. The change of over one-half 
an inch in the image will make a mixed blur of objects, 
but if the time is reduced to the of a second, the 
image will then only change the of an inch, and 
this change of less t the four-thousandth of an inch 
will give a distinct image. The actual motion of a rail- 
road train at 40 miles per hour is fifty-eight feet and 
eight inches per second. A street car at two miles per 
hour is fourteen feet and eight inches, and a man 
walking at the rate of two and one-half miles per hour 
is three feet and eight inches per second. 


The method of calculating the eenpe of i on 
~ late is the same as the lever, the long arm being 
the 


istance from the er object to the lens, and 
the short arm the focus of the lens. The photograph 
of a lightning flash can be taken at night by adjusting 
the camera for distant objects by daylight and then at 
night pe the camera with the cap off toward the 
thunder cloud and await the flash. A single achro- 
matic lens is the best to use. A good photograph of a 
lightning flash that I will show you was taken by Prof. 
C. F. Marvin, of the United States Signal Office, June 
19, 1887, at8 A.M. Taken on a Carbutt plate No. 24 
sensitometer, with double achromatic lens 10 inch focus 


— diaphragm. The camera was left open four minutes, 


during which time several successive poi ee wre 
and horizontal flashes were photographed on the plate. 

The exposure was made in Washington, corner of 
Thirteenth and S streets, N. W. The building photo- 
graphed on the plate by the lightning flash is Howard 
University. Good photographs can be taken of the 
sparks from an induction machine by having quart 
jars in connection with the prime conductors and using 
a short focus lens. 

The exhibition of photographs of single sparks and 
of several in rapid succession were taken by myself 


with a five inch focus lens and — diaphragm on a 35 
sensitometer plate. 

One photograph sent me from the United States 
Training School at Willets Point, New York Harbor, 
is that of a mule with his head blown off with a dyna- 
mite cartridge and photograph taken before falling to 


the earth. Taken with a 16 inch focus lens, — dia- 
32 


phragm, on an Eastman plate, sensitometer 22, 2 P. M., 
sunshine and light clouds. npg ee h taken 
by Prof. T. W. Smillie, of the National Museum, 
Washington, is a mackerel schooner under full sail, 
taken from the deck of a steamer going in the opposite 


direction. Lens 16 inch focus, diaphragm _ exposure 
6 


ty of a second, plate sensitometer 25, sunshine, 12 M. 
h photograph of base ball playing, showing balls in 
the air, was taken. by Mr. C. C. Jones, assistant pho- 
togtapher United States surveys, with a detective 


camera of six inch focus, diaphragm oe at 4:30 P. M., 


July 15, time », of a second, plate sensitometer 26. 

The sensitive plates used in instantaneous photogra- 
phy, particularly the special orthochromatic, must be 
ehanged and developed in the least possible amount of 
actinic light, or the negative will not be clear and dis- 
tinct. 

The record I have given of the practical experience 
in instantaneous photography may be of service to 
many in their scientific investigations. 


TYPES OF MARINE SIGNALS. 


THE high seas, even in heavy weather, present com- 
paratively little danger to navigation; a really sea- 
worthy vessel under skillful management usually lives 
through storms—even very severe ones—with ease, if 
it has only the storm to contend with, knowing that it 
is free from the dangers caused by proximity to the 
coast and by shoals; which often extend far out to sea. + 

It is a hard battle which often occurs out there ina 
dark night when a storm is raging ; a vessel is a small 
object to contend against the great black masses of 
water, which thunder angrily against it, and whip 
foam and spray over it. However deep the ship sinks 
in the trough of the sea, and however alarwingly the 
waves roll on, as if to crush it with a single stroke, it 
rights itself again for each new sea. The planks and 
the joints tremble and creak, and the water runs from 
the deck in masses back into the sea. Often a man is 
washed away and vanishes with a cry, but the ship 
generally outlives the storm, and the hardships are for- 
gotten when, a few days later, the warm sun shines 
over the glittering blue surface of the water. 

The most severe storms are the typhoons which oc- 
eur in the Chinese seas, with such astounding power 
that a vessel is completely crushed and annihilated. 
These calamities, however, form only a small part of 
the marine accidents, by far the greater number of 
which occur on coasts or shoals, and arrangements of 
various kinds have been adopted to lessen the dangers 
of such places. The chief enemies of vessels are, there- 
fore, coasts, shoals, and reefs, darkness, and, the great- 
est of all, fog. 

Shoals and channels near coasts and in rivers are 
marked by the erection of signals which can be seen at 
tae distances. They consist generally of a — 
ramework of beams and laths, and are distinguish 
from each other by their peculiar shapes. The regu- 
lation of the whole matter of warine signals is in the 
hands of the vernment, which publishes charts on 
which all the different signals are carefully indicated. 

If, for instance, a vesse up or down the Elbe, 
or any other river, the pilot or captain consults the 
proper chart, where he finds the beacons and buoys 
represented as shown in the ecsementanie iNustra- 
tions. He compares these with the signals visible on 
the shore, and thus knows exactly where he is, and 
can follow the course indicated on the chart. Very 
often church steeples which are visible far out at sea 

re marked on charts and serve as beacons, giving the 
ipper his beari The shapes of lighthouses, which 








vary greatly, are shown on the charts, so that they serve 
to Ya the seafarer by day as well as oY night. 
denoting channels, etc., movable marks are 


buoys, come into play. The og form of buoy is 
a floating cask which is but great ——. 
ments have been made on this arrangement. ys 
have been made of strong sheet iron and provided with 
inscriptions or letters which can be seen at a great 
distance ; others are filled at intervals—say once a 
month—with lighting material which supplies a stead- 
ily burning flame ; still others are provided with bells 
—the ‘* bell buoys;” and there are also the whistling 
buoys. These last are each provided on top with a 
deep sounding pipe, which is connected by air valves 
with the hollow space in the interior of the buoy. The 











—— 
See) 
Plates of the Siren. Foghorn. 








SS 
motion of the waves causes them to give forth a deep 
tone which can be heard a long way. The light buoys 
have been very materially improved lately. 
casings, which are built in the same way as steam 
ers, are filled with gas under a pressure of eight ating. 
spheres, and this quantity of gas will supply three or 
four flames for nine months; The gas flanies do not 
act directly as light-giving bodies, but serve to heat a 
= wire, and thus a glow light is obtained whieh 

visible much farther than the less intense gas light 
All of these modern devices are useful in the day 
by 






time by their simple presence, and in the darkness 
their audible and visible signals. Of course, all buoys 
are clearly indicated on the charts. Lighthouses vary 
so much in their shapes that it is searcely possible to 
confuse the different ones, and at night they are dig. 
tinguished by the many different ways of lighting, 
There are steady lights, intermittent lights, flash lights, 
a combination of two or more flames, ete. This 

is specially necessary where a dangerous coast pe 
cult channel requires a number of lights. 

To telegraphy we owe a great number of 
signals. For example, in large portsand at the mouths 
of rivers, ships receive information as to the direction 
and intensity of the wind in neighboring port 
which it has been telegraphed—by means of sema. 

hores, which display sign in the shape of black 

Is and triangles. 

In order to meet the worst enemy of the seafarer 
fog, recourse must be had to signals which can be per. 
ceived by the ear. The oldest of these are cannop 
shots, fired at certain intervals ; and then there are the 
steam whistles and fog horns, which are operated 
compressed air or steam. The devices of this clagg 
which give forth the strongest sound waves are the 
sirens. The first one of these on the German coast 
was erected in 1875, at the entrance of the Kiel harbor, 















































Lighthouses of Different Shapes. 
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Whistling Buoy. 
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Old Lighthouse at 
Heligoland. 


Lighthouse with Siren. 
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The extraordinarily intense tone of this instrument, 

which can be heard at a distance of from 14 to 16 miles, 

js caused by the rotation of two plates placed one on 

the other and provided with eq distributed ~ nel 
while an interrupted jet of steam is driven 
h by means of machinery. The German naval 
ment has adopted sirens having different notes 

for signaling purposes.—I/lustrirte Zeitung. 








THE SCRUBBING, CONDENSING, AND 
WASHING OF COAL GAS. 
By W1i.1aM Key, of Tradeston, Glasgow. 


In considering these subjects, I shall do so in the 
order given in the title to this paper, though not for 
any fanciful or accidental reason ; for as I proceed it 
wilt become apparent to you why they are so placed. 
[shall also deal with the arrangement from a consider- 
ation of the mechanical effects produced on the gas, 
and will not enter into any question in the meantime 
of any improved resuits or otherwise in the secondary 

ucts either by tar or ammoniacal liquor, from the 
+ that there has been no opportunity of forming an 
opinion thereon. 

Scrubbing.-—The serubbing and washing of coal gas 
have of late years become almost become synonymous 
terms ; for in both vessels water is the chief agent em- 
ployed, and motive power is also brought into re- 

uisition for both sets of apparatus, not only to rotate 
the apparatus, but also to supply means to distri- 
bute the water, and work up the resultant ammonia- 
eal liquor, by repumping, etc., to the desired strength 
of the contained ammonia. I shall, however, make 































































































Fie. 1, 


a thorough distinction between these apparatus by 
esignating the scrubber an apparatus for the extrac- 
tion of the heavy condensable vapors ; and no water 
will be used in connection with the arrangement I am 
about to describe for the purpose. Fig. 1 is designed 
for the extraction of the tarry and watery vapors from 
the gas while it is still hot. The gas flows direct to 
the scrubber on its leaving the hydraulic main. The 
passing of crude gas in pipes, along with the tar 
that may be condensed from it in its travel, for consi- 
derable distances, is most objectionable, and should be 
carefully avoided. The temperature of the must 
not be allowed to fall under 120° Fahr., and is prefer- 
nr condueted to the scrubber as hot as possible. 
his scrubber is designed of a capacity to thoroughly 
‘deal with 60,000 cubic feet of gas per hour ; and is 5 ft. 
8 in. inside diameter, by about 21 feet in height over 
all. The gas travels upward for 15 feet of this height, 
Which is the distance between the inlet and the outlet 
Pipes. Similar vessels may be placed in a horizontal 
Position, and the one over the other, to effect the same 
. The outer case of the scrubber is of wrought 
iron, and is lined the entire length with corrugated 
t iron. A shaft passes through stuffing boxes in 
the bottom and crown, to which is attached a grooved 
y, to be driven by a rope from another of a larger 
ter fixed on a main shaft, and driven by an en- 
; 8o that by frictional or other gearing, one or 
more of the seruhbers may be set in motion as the in- 
to manufacture of gas may demand. Keyed on 
the sernbber shaft are several cast iron arma, to 
Which are attached fané, butterfly wings, or ‘‘ wipers,” 
of corrugated or ribbed sheet iron as-shown ; or 
gene layers of wire cloth of various meshes may 
Used. These are caused to rotate at a speed 


| battery condensers, ete. 





abont 300 revolutions per minute ; whereby the is 


ly foreed to pass threagh the narrowed and | of temperature 


irregular passage between the corrugated iron lining of 
the outer case and the ribbed wipers. Therehy the 
gas is impinged upon by the revolving surfaces ; and 
otherwise is made to impinge upon the 
the scrubber case. Thus the whole of the and 
watery vapors are extracted. Ina vessel of this size, 
the flow of gas, at the rate of 60,000 cubic feet per hour, 
is sufficient to refill it three times in a minute ; so that 
the wipers, revolving at 300 revolutions per minute, en- 
able on ane in its passage through the vessel to re- 
ceive 100 wipes or switches from the wipers before it 
off at the outlet completely serub and clari- 
ed. I have here a model of this serubber, made 
somewhat after the design shown by Fig. 4. The in- 
ternal diameter between the corrugations of the case 
is 5 inches; and the height of the travel of the gas is 
14 inches bet ween the inlet and outlet. q 

I passed about 50 cubic feet per hour of crude gas 
through the serubber, at a temperature of 120° Fahr., 
while it was stationary. These papers I now show you 
were exposed at a distance of say 0°1 inch from the out- 
let for 15 seconds by a stop watch ; and they received 
the impression shown from the tar in the crude gas 
impinging on the surfaces. Thereafter the wodel was 
set in motion ; and the other side of the papers was 
exposed for a similar time, with a result as shown. 
The whole of the tarry and watery vapors had been 
eliminated ; and the surface of the paper impinged 
upon remained quite clean. Having attached a meter 
to the outlet, both while the scrubber was station 
and in motion, it was found that there was no retard- 
ing effect to the flow of the gas during the latter as 
compared with the former experiments. The same 
volume of gas was registered each time ; thus indicat- 
ing that the apparatus caused no back pressure—in 
fact, the water line of the pressure gauge remained 
steady under both conditions. The crude gas by this 
new process, having been thoroughly scrub and 
elarified, is now in a proper condition to be passed on 
to the coolers, generally termed the condensers. 

Condensing.—Of all the apparatus used in the puri- 
fication of coal gas, the designs for condensers are of 
the most heterogeneous description ; and in some gas 
works, as more surface was required for this purpose, 
a different form has been brought into use each time, 
so that sometimes the gas is partly condensed by pass- 
ing through the various sections in a combination 
with several of the following types of condensers: An 
enlarged hydraulic main ; a pipe fixed round the in- 
side of the retort house; a pipe carried round the 
outside of the retort house; an old boiler; a rect- 
angular cast iron box; a disused gasholder; a gas- 
holder tank ; pipe condensers by far too small; pipe 
eondensers by far too large; horizontal pipe con- 
densers; vertical pipe condensers; spiral pipe con- 
densers ; portions of annular condensers ; portions of 
It is impossible to discover 
the particular recommen lation that accompanied each 
section, and decided the position of each design along 
the line of cooling operations. 

For many years past I have experienced much diffi- 
culty in speaking in the ye of gas manufacturers 
of the temperature to maintained in the cooling 
process ; in fact, I have been frequently assured that 
the temperature has not in any way to be considered 
in the purification of coal gas, and if the condensers 

the quality of being able to lower the temper- 
ature of the gas to that of the atmosphere, then they 
were considered to be efficient in every respect. Bear- 
ing on this subject, I will read to you the letter which 
appeared in the ‘“‘Correspondence”™ columns in the 
ony of the Journal of Gas Lighting dated October 4, 
1881. 

Of all condensers, I consider that the form most 
destructive to the gas in its application is the pipe con- 
denser carried in long, straight lines, of a spiral form, 
with the pipes laid to a slight continuous fall, so that 
the gas might travel in contact with the tar. Then 

rhaps the vertical pipe condenser is the next most 

estructive; and along with this form, I would ¢ 

the annular cond cond s so formed that 
when the temperature has fallen under 100° Fahr., the 
gas is passed slowly through a vessel of considerable 
area, and then through a small pipe, with consequently 
ajvery much increased velocity, to again enter a large 
vessel or chamber. This process, when repeated sev- 
eral times, must be very destructive to the illuminating 

wer of the gas, and especially so as the temperature 
owers, owing to the scrubbing process in these small 
pipes by the contact of the gas and the velocity of the 
impact with the cold and tarry surfaces—similar to 
what is frequently observable in towns where a rich 
gas is manufactured. The main pipe, which is too 
small to permit of the district being supplied under a 
low pressure, and a slow delivery, has to put under 
a higher pressure. The gas passing through it ata 
great velocity, hydrocarbon vapors are deposited ; and 
the rich gas, by frictional contact with such a surface 
at a low temperature, is deprived of its light-givin 
hydrocarbon vapors, and is found to be of a mue 
lower illuminating er further on than when it was 
sent from the rome <A tame 

The gas as it from the hydraulic main does so 
in the familiar condition of being accompanied, while 
it is still hot, by a dense brown vapor, resembling 
smoke ; the visible matter being hydrocarbon—tarry 
and aqueous vapors held in = Any form of 
condenser to which the gas in this state is led, which 
necessitates it flowing through long straight lengths of 
pipe at considerable velocity, only serves as a means 
of earrying forward as far through the apparatus as 
possible these tarry v: because of the quick travel 
along unbroken lengths of pipe; and owing to the 
affinity tarry matter has at low temperature for the 
eee a —— in the gas, the gas is lowered in 
illuminating ue by several candles in passing 
through the last portion of such condensers where the 
temperature is low. 

Some of the reasons why the annular form of con- 
denser is one of the worst to employ as a cooler of coal 
gas are: (1) Because, the gas passing up or down the 








narrow annular space with a considerable velocity in a | 1 


straight line, the tarry vapors are carried forward unin- 


Sage. @) The air being surrounded by the 

annul: ———— hot ee air in its . 
upward becomes 80 u 

of th tubes thereby lose meunbeas tate eool- 


power. (3) Owing to each individual annular tube 


sudden showers of rain, by heat by day, and by cold 
by night. (4) Their singular form preventing th 
control over the temperature of the gas in severe, frosty 


I have not prepared a diagram to show what, in 
my opinion, is the only true prineiple on whieh to con- 
struct what would be an effective condenser; but I 
may be privileged on another occasion to deal with the 
design of condensers. Meanwhile, it is enough if I say 
that apparatus for the cooling of coal gas, to be effect- 
ive, must, in the hands of the manager of the works, 
be under perfect control; and not, like the annular 
condensers, allow the temperature of the gas to be so 
influenced by a sudden outburst of sunshine as to cause 
the thermometer to register an increase of 30° Fahr., 
or during a day of rain a lowered temperature by 20° 
or 30° Fahr. The apparatus should be so constructed 
that one-fourth, one-half, or three-fourths of it may be 
thrown out of action at will. Some to whom I have 
spoken have objected to this because of the first cost, 
and no amount of argument could persuade them that 
acareful study and watchfulness over the temperatures 
would enable them to save their first-class coals, and 
to work with a cheaper variety, and thereby the whole 
first cost of a proper condenser would be saved in one 
winter. Each section of condenser should have a series 
of thermometers and movable disks incased in glass, to 
show at a glance the temperatures and position of the 
controlling appliances, which, in the hands of the 
manager, would be adjustable week by week, day by 
day, or even from hour to hour if necessary ; and by 
the application of a system of levers to control the 
whole without in any way altering valves or gas 
sages, unless when a change of surface, by putting in 


of | weather. 
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or out of action a section of the condenser, is required. 
An apparatus of this kind must not have the error of 
all vertical apparatus now in use—that of the air Ms a 
eomes in contact with the lower portions becoming 
heated and ascending, and getting more heated as it 
rises in contact with the pipes or surfaces—extracting 
less and less heat from the apparatus as it reaches the 
top; so that in our very variable climate, in all 
weathers, sunny, showery, frosty, or mild, and in oo 
conditions of the manufacture, be it large or small, the 
condensing apparatus should be adjustable to all vari- 
ations, and in the hands of the engineer be controllable 
to a steady outlet temperature of 60° Fahr. 

In works where the gas is still maintained at. an 
illuminating power of anything above 20 candles, the 
adoption of the serubbing process just described, and 
so clarifying the gas before it enters the condensers, 
will enable the gas to be manufactured much more 
cheaply ; and the greatest benefit will be obtained by 
those who fix upon a standard of higher illuminatin 
power. In such works, by the employment. of the old 
method of condensation, the most serious depreciation 
in the quality of the gas would be experienced. The 
hyd and other vapors that it is desirable 
possible after 
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duced in the condensers to 60° in order to better pre- 
pare it for being passed on to the washers. 

Washing.—The washer is an ap tus wherein 
water is employed to wash the gas. he water may be 
quiescent, and the gas caused to bubble up through 
it; or the water ee 8 be pone up, or by other mo- 
tive power made to drip through the gas as it passes 
through the vessel ; or wetted surfaces may be rotated 
and exposed to the passage of the gas—all with the ob- 
ject of eliminating the ammonia and other impurities. 
Many wanagers have experienced, in both mild and 
severe winter weather a state of things whereby the 
washers act as condensers ; and the liquor in the tanks 
rapidly becomes coated to a considerable depth with 
naphtha. The apparatus I am about to describe—in 
conjunction with the scrubber and condenser arrange- 
ments just nentioned—is designed so that the tempera- 
ture of the gas would be prevented from being unduly 
cooled, and also the passage of — tarry naphtha to 
the washers would be an impossibility. The liquor 
would be made to do a maximum amount of duty ; 
and the quality of the gas will not be impaired in pass- 
ing through the water. 

T nave here an apparatus to illustrate the effect pro- 
dueed on illuwinating gas by its coming into contact 
with oil, and before proceeding further will show it in 
action. The vessel is about 24¢ inches in diameter and 
about 1 foot high, filled with small pebbles. I will 
now light two jets of equal size and brilliancy. The 
gas to supply one of them passes - through this small 
apparatus ; and the gas to supply the othier is branched 
off from the supply pipe to it. Having now poured in 
the U pipe by the filler a small portion of this ¢rude 
heavy dead oil, obtained from the Clippens Oil Com- 

any's works, you will be enabled to at once observe 
ow the flame of gas at the = on the small scrubber 
has almost entirely lost its luminosity, although the 
shape and size of the flame remains as large as before. 
The gas having transferred its richest light-giving hy- 
drocarbon vapors to the oil, of course the oil is in- 
creased in volume to the extent of the vapor extracted 
from the gas. This same thing takes place in the 
washers, and with the present form of condensers, 
especially in frosty weather ; and the loss of the light- 
giving properties of the gas requires to be made up by 
an increase in the quantity of high class coals used, 
which will often, in a single month in midwinter, re- 
present a sum equal to the value of the whole plant 
employed in washing the gas. The gas, in passing 
through the washers and scrubbers as at present con- 
structed, is exposed to an enormous condensing sur- 
face, and the temperature of the gas, which had left 
the condensers at 60°, will now be found at 40° or even 
lower than 35° Fahr. In frosty weather, the contact 
of gas rich in hydrocarbon vapors with the oily and 
tarry surfaces of the scrubbing liquor as it passes 
through the vessels at this low temperature tends to, 
and does, cause the quantity of tarry naphtha in the 
vessels to increase, with the result that the illuminat- 
ing power of the gas is reduced in the same ratio. 

Every one is familiar with the beautiful display of 
prismatic colors resulting from the letting one drop of 
tar fall on the surface of water; and you have doubt- 
less frequently wondered at the enormous surface one 
drop will cover. This film of oily tar on the surface of 
the water is very thin; yet the water under it has re- 
ceived a coating which prevents contact by air or gas. 
If the liquid so coated be ammoniacal liquor, such a 
film would prevent the escape of ammonia. If coal gas 
therefore be admitted to the washers in an imperfectly 
cooled or in an unclarified condition, the drops of 
water dripping through the vessel, or the wetted sur- 
faces which the gas meets with in its course, are in- 
stantly coated with a film similarly to the water just 
mentioned ; and the efficacy of the ammoniacal liquor 
for further extracting ammonia and sulphur com- 
pounds from the gas is impaired. Hence perhaps the 
most valuable result from the adoption of my suggested 
system of scrubbing and condensing will be found in 
the increased efficiency of the washers. 

Every one knows that if a drop of water is broken up 
into numberless fine particles, such as mist or spray, 
thousands of times more surface is exposed on such a 
condition as compared with the surface of the drop. 
From this it is plain that, to get the greatest amount 
of work from water, instead of allowing it to pass 
through the gas in drops or small streams, each drop 
in falling only making an imaginary line through the 
gas (just as you would draw a vertical line on paper 
with a ruler), these should be dashed into spray, so 
that the largest possible surface be exposed to the gas. 

I have designed a washer which will not only prevent 
the excessive cooling of the gas, but will by its powerful 
application in a eo peg eS small space permit of 
the rapid passage of the gas and the maintenance of the 
temperature at the outlet as near 60° as possible ; and 
the gas will flow through the liquor that is lashed into 
foam or finespray. The apparatus is shown in vertical 
section and cross section in Pig. 8. This washer itself is 
very similar in design to the serubber, but has fixed to 
the crown, on its under side, an annular water tank 
and air vessel, to which are attached ten tubes, radiat- 
ing from the tank and passed through the sides of the 
cover to afford access for cleaning the numerous small 
holes in them and in the bottom of the tank. Through 
these holes the water falls on to the revolving corru- 
gated iron fans or wipers. By these the water is at 
once lashed into fine foam or spray, and with the gas 
is whirled round the corrugations of the lining of the 
case ; and the gas will be struck by the wetted surfaces 
of the corrugations of the fans or wipers about 200 
times ere it reaches the outlet—the centrifugal action 
causing the gas and spray to rapidly whirl through 
the wiper corrugated passages outward. I have ar- 
ranged a series of beveled trays Serr the gas from 
a lower chamber in passing upward into the next 
higher one has to pass through a 20 inch opening in 
the center; and the water in falling from a higher 
chamber to a lower is directed by the beveled plates to 
the same opening. These plates have a large number 
of small holes, through which a portion of the water 
will drip on to the revolving wipers. 

From the foregoing, the following claims have been 
brought before you as the object of my paper: (1) 
That the crude gas should be led, while as hot as - 
sible, direet from the retorts to the scrubbers. (2) That 
a scrubber, somewhat after the design I have submitted 
to you, should be employed to scrub the gas perfectly 


before it enters the condenser. (3) That the condensers 
should be employed solely as coolers, and not used as 
tar extractors. (4) The gas having first been clarified 
by the scrubbers, the condensers will remain clean if so 
used. (5) That the condensers, to be efficient in the 
hands of the engineer at the works, must be adjustable 
to alterations in the manufacture and variations of 
temperature ; so that a steady outlet temperature of 
60° Fahr. be maintained. (6) That, by these arrange- 
ments, the gas will be of higher illuminating power by 
its passage through the condensers in a clean state, in 
place of the tarry condition as at present ; e eo 
so will this be the case where the gas in the con- 
densers has been allowed to fall to a temperature ap- 
proaching that of the atmosphere in severe winter 
weather. (7) That by the scrubbing process and clean 
cooling of the gas, the washers will receive the gas in a 
condition to enable them to do a maximum duty. (8) 
The ammoniacal liquor will remain clean; and the 
liquor will be the more easily worked up to the desired 
strength. (9) The quality of the gas will not be de- 
stroyed as at present by contact with the oily and tarry 
surfaces of the ‘iquor in she washers in winter.— 
Journal Gas Lighting. 


ELECTRICAL ACTION DUE TO AN INTER- 
VENING MEDIUM.* 


By Prof. G. F. FirzGERALp, M.A., F.R.S. 


THE British Association in Bath, and especially we 
here in Section A, have to deplore a very great loss. 
We confidently anticipated profit and a from 
the presence in this chair of one of the leading spirits 
of English science. Dr. Schuster. We deplore the loss 
and we deplore the cause of it. It is always sad when 
want of strength makes the independent: depend- 
ent, and it is doubly sad when a life’s work is thereby 
delayed, and toselfish humanity it is trebly sad when, 
as in this ease, we ourselves are involved in the loss, 
And our loss is great. Dr. Schuster has been investi- 
gating some very important questicns. He has been 
studying electric discharges in gases, and he has been 
investigating the probably allied question of the varia- 
tions of terrestrial magnetism. e anticipated his 
matured pronouncements upon these subjects, and also 
the advantage of his very wide general information 
upon physical questions, and the benefit of his judicial 
mind while presiding here. 

As to myself, his substitute, I cannot express how 
much gratified I feel at the distinguished honor done 
me in asking me to preside. It has been one of the 
ambitions of my life to be worthy of it, and I will do 
my best to deserve your confidence. Man can dono 
more; and upon such asubject “the less said, the 
soonest mended.” 

I suppose most former occupants of this chair have 
looked over the addresses of their predecessors to see 
what sort of thing was expected from them. I find that 
very few had the courage to deliver no address. Most 
have devoted themselves to broad, general questions, 
such as the relations of mathematics to physics, or 
more generally deductive to inductive science. On the 
other hand, several have dealt each with his own spe- 
cialty. On looking back over these addresses, my at- 
tention was specially arrested by the first two past 
presidents of this section, whose bodily presence we 
cannot have here. They were presidents of Section A 
in consecutive years. In 1874 Provost Jellett occupied 
this chair, and in 1875 Prof. Balfour Stewart occupied 
it. Both have gone from us since the last meeting of 
this Association. Each gave a characteristic address. 
The provost, with the clearness and brilliancy that 
distinguished his great intellect, plunged through the 
deep and broad questions surrounding the mechanism 
of the upiverse, and with impassioned earnestness 
claimed on behalf of science the right to prosecute its 
investigations until it attains, if it ever does attain, to 
a mechanical explanation of all things. This intrepid 
honesty to carry to their utmost the principles of whose 
truth he was convinced, the utter abhorrence of the 
shadow of double dealing with truth, was eminently 
characteristic of one whom all, but especially we of 
Trinity College, Dublin, will long miss as a lofty exam- 
ple of the highest intellectual keenness and honesty, 
and mourn as the truest hearted friend, full of sym- 
pathy and Christian ———, In 1875 Prof. Stewart 
gave us astriking example of the other class of address 
in a splendid exposition of the subject he did so much 
to advance, viz., solar physics. He brought together 
from the two great storehouses of his information and 
speculation a brilliant store, and displayed them here 
for the advancement of science. Him, too, all science 
mourns. Though, from want of personal acquaintance, 
Iam unequal to the task of bringing before you his 
many abilities and great character, you can each com- 
ose a fitting epitaph for this well known great one of 

ritish science. In this connection I am only express- 
ing what we all feel when I say how well timed was 
the royal bounty recently extended to his widow. At 
the same time, the niggardly recognition of science by 
the public is a disgrace to the enlightenment of the 
nineteenth century. What chancellor or general with 
his tens of thousands has done that for his country 
and mankind that Faraday, Darwin, and Pasteur have 
done? The “public” now are but the children of 
those who murdered Socrates, tolerated the persecu- 
tion of Galileo, and deserted Columbus. 

In a presidential address on the borderlands of the 
known delivered from this chair, the greet Clerk-Max- 
well spoke of asan undecided question whether electro- 
magnetic phenomena are due to a direct action ata 
distance or are due tothe action of an intervening 
medium. The year 1888 will be ever memorable as the 
year in which this great question has been experi- 
mentally decided by Hertz, in Germany, and I hope 
by others in England. It has been decided in favor of 
the hypothesis that these actions take place by means 
of an intervening medium. Although there is nothin 
new about the question, and although most workers a 
it have long been practically satisfied that electro-mag- 
netic actions are due to an intervening medium, I have 
thought it worth while to oe | and explain to others 
who may not have consid the problem what the 
problem is and how it has been solved. A presidential 
address such as this is not for specialists; it is for the 
whole section, and I would not have thought of dealing 
with this subject, only that its immediate consequences 
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reach to all the bounds of eee science, and are of 
interest to all its students. e are all fawiliar with 
this, that when we do not know all about something, 
there are generally a variety of explanations of what 
we do know. hether there is anything of w 
there are in reality a variety of explanations, is g deep 
question which some have connected with the f 
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planations for us is recorded in connection with an in- 
cident said to have occurred in the neighboring town 
of Clifton, where a remarkable meteorological 
nomenon, as it appeared to an observing scientist, Was 
explained by others as a bull’s eye lantern in the handg 
of Mr. Pickwick. Another kind of example is the ojg 
repays of water rising in a pump, that ‘ Nature 
abhors a vacuum,” as compared with the modern one, 
Nowadays, when we know as little about anything, we 
say: “It is the property of electricity to attract,” 
This is really little or no advance on the old form, ang 
is merely a way of stating that we know a fact, but not 
its explanation. There are plenty of cases still where 
a variety of explanations is possible. For example, we 
know of no experimentum crucis to decide whether 
the people I see around me are conscious or are 
only automata. There are other questions which haye 
existed, but which have been experimentally decided, 
The most celebrated of these are the questions between 
the caloric and kinetic theories of heat and between 
the emission and undulatory theories of light. The 
classical experiments by which the case has been de. 
cided in favor of the kinetic theory of heat and the un- 
dulatory theory of light are some of the most import. 
ant experiments that have ever been performed, 
When it was shown that heat disappeared whenever 
work appeared, and vice versa, and so the calorie 
hypothesis was disproved; when it was shown that 
light was propagated more slowly in a dense medium 
than in a rare, the sciences of light and heat were 
revolutionized. Not but that most who studied the 
subject had given their adhesion to the true theory be- 
fore it was finally decided in general estimation. In 
fact, Rumford and Davy’s experiments on heat, and 
Young and Fresnel’s experiments on light, had really 
decided these questions long before the erroneous views 
were finally abandoned. I hope that science will not 
be so slow in accepting the results of experiment in 
respect of electro-magnetism as it was in the case of 
light and heat, and that no Carnot will throw back 
science by giving plausible explanations on a wrong 
hypothesis. Rowland’s experiment proving an electro- 
magnetic action between electric charges depending 
on their absolute and not relative velocities, has already 
proved the existence of a medium relative to which the 
motion must take place; but the connection is rather 
metaphysical, and is too indirect to attract general at- 
tention. The importance of the striking experiments 
was that they put the language of the wrong hypothesis 
out of fashion. Elementary text books that halted be- 
tween two opinions, and, after the manner of text 
books, leaned toward that enunciated in preceding 
text books, had all pe to give prominence to the 
true theory, and the whole rising generation began 
their researches from a firm and true standpoint. I an- 
ticipate the same results to follow Hertz’s experi- 
mental demonstration of a medium by which electro: 
magnetic actions are produced. Text books which 
have gradually been invoking lines of force, in some 
respects to the aid of learners and in others to their be- 
wilderment, will now fearlessly discourse of the stresses 
in the ether that cause electric a@nd magnetic force. 
The younger generation will see clearly in electro-mag- 
netic phenomena the working of the all-pervading 
ether, and this will give them a firm and true stand- 
point for further advances. 

And now I want to spend a short time in explaining 
to you how the question has been decided. An illus- 
trative example may make the question itself clearer, 
and so lead you to understand the answer better. In 
colloquial language we say that balloons, hot air, ete., 
rise because they are light. In old times this was 
stated more explicitly, and therefore much more clearly. 
It was that they possessed a quality called “levity.” 
“Levity” was opposed to ‘‘heaviness.” Heaviness 
made things tend downward, levity made things tend 
upward. It was asort of action at a distance. At least 
it would have required such a hypothesis if it had sur- 
vived until it was known that heaviness was due to the 
action of the earth. I expect levity would have been 
attributed to the direct action of heaven. It was com- 
paratively recently in the history of mankind that the 
rising of hot air, flames, etc., was attributed to the air. 
Everybody knew that there was air, but it was not sup- 

that the upward motion of flames was due to it. 
We now know that this and the rising of balloons are 
due to the difference of pressure at different levels 
in the uir. In a similar way we have long known 
that there is an ether, an all-pervading medium, 
occupying all known space. Its existence is a neces 
sary consequence of the undulatory theory of light. 
People who think a little, but not much, some 
times ask me, “Why do you believe in the ether? 
What's the good of it?” I ask them, ‘“* What be 
comes of light for the eight minutes after it has left 
the sun and before it reaches the earth?” When they 
consider that they observe how necessary the ether is. 
If light took no time to come from the sun, there 
would be no need of the ether. That it is a vibratory 
phenomenon, that it is affected by matter it acts 
through—these could be explained by action ata dis 
tance very well. The phenomena of interference wou 
however, — such complicated and curious laws 
action at a distance, as practically to put such a hype 
thesis out of court, or else be purely mathematical ex 
pressions for wave pro tion. In fact, anything e% 
cept pro fion in time is explicable by action ats 
distance. It is thesamne in the case of electro-magneti¢ 
actions. There were two hypotheses as to the causes 
electro-magnetic actions. One attributed electric attrac 
tion to a property of a thing called electricity, to att 
at a distance ; the other attributed it to a pull exert 
by means of the ether, somewhat im the way that 
pushes balloons up. We do not know what the st 
ure of the ether is by means of which it can pull ; of 
neither do we know what the structure of a piece 
India rubber is by means of which it can pull ; and We 
might as well ignore the India rubber, though > 
know a lot about the laws of its action, because we 








clean from the tarry hydrocarbon and other vapors 
which it is desirable should be eliminated from the gas 
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not know its structure, as to ignore the ether be- 
cause wedo not know its structure. Anyway, 
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_Seperiment was known that could decide between 
the two hypotheses. Specific inductive capacity, the 
action of intervening matter, the delay in telegraphing, 
the time propagation of electro-magnetic actions by 
of conducting material—these were known ; but 
he knew that they could be explained by means of ac- 
ata distance, and had been so explained. Waves 
in a conductor do not necessaril tulate action 
ugh a medium such as the ether. When we are 
dealing with a conductor and a thing called electricity 
running over its surface, we are, of course, postulating 
a medium on or in the conductor, but not outside it, 
which is the special point at issae. Clerk-Maxwell be- 
lieved that just as the same air that transmits sound is 
able by differences of pressure—i. é., by means of its 
energy per unit volume—to move bodies immersed in 
it, so the same ether that transmits light causes elec 
trified bodies to move by means of its energy per unit 
yolume. He believed this, but there was no experi- 
ment known then to decide between this hypothesis 
and that of direct action ata distance, As I have en- 
deavored to impress upon you, no experimentum crucis 
between the hypotheses is ible except an experi- 
ment proving propagation in time either directly, or 
indirectly by an experiment exhibiting phenomena 
like those of the interference of light. A theorist may 
speak of propagation of actions in time without talk- 
ingofa medium. This is all very well in mathemati- 
cal formuls ; bat, as in the case of light, we must con- 
sider what becomes of it after it has left the sun and 
before it reaches the earth. So every hypothesis assum- 
ing action in time really postulates a medium, whether 
we talk about it or not. There are some difficulties 
surrounding the coungeeee interpretation of some of 
Hertz’s experiments. The conditions are complicated, 
but I confidently — that they will lead to a de- 
cision on most of the outstanding questions on the 
theory of electro-magnetic action. However, there is 
no doubt that he has observed the interference of elec- 
tro-magnetic waves quite analogous to those of light, 
and that he has proved that electro-magnetic actions 
are propagated in air with the velocity of light. By 
a beautiful device Hertz has produced rapidly alternat- 
ing currents of such frequency that their wave length 
isonly about two meters. I may use for a minute 
to call your attention to what that means. These 
waves are propagated three hundred thousand kilo- 
meters in a second. If they vibrated three hundred 
thousand times a second, the waves would beeach a 
kilometer long. This rate of vibration is much higher 
than the highest audible note, and yet the waves are 
much too long to be manageable. e want a vibra- 
tion about a thousand times as fast again, with waves 
about a meter long. Hertz produced such vibrations, 
vibrating more than a hundred million times a second. 
That is, there are as many vibrations in one sec- 
ond as there are seconds—in a day? No; far more. 
Ina week? No; more even than that. The pendu- 
lum of a clock ticking seconds would have to vibrate 
forfour months before it would vibrate as often as one 
of Hertz’s vibrators vibrates in one second. And how 
did he detect the vibrations and their interference ? 
He could not see them; they are much too slow for 
that; they should go about a million times as fast 
again to be visible. He could not hear them; they 
aremuch too quick forthat. If they went a million 
times more slowly, they would be well heard. He made 
use of the principle of resonance. You all understand 
how bya succession of well timed small impulses a 
large vibration may be set up. It explains man 
things, from speech to spectrum analysis. It is rela’ 
that a former Marquis of Waterford used the princi- 
to overturn lamp posts ; his ambition soared above 
nocker wrenching. So that it is a principle known 
to others besides scientific men. Hertz constructed a 
circuit whose period of vibration for electric currents 
was the same as that of his generating vibrator, and 
he was able to see sparks, due to the induced vibration, 
ping across a small airspace in this resonant circuit. 
The well timed electrical impulses broke down the air 
resistance, just as those of my Lord of Waterford broke 
down the lamp post. The combination of a vibrating 
generating circuit with a resonant receiving circuit is 
one that I spoke of at the meeting of the British 
iation at Southport, as one by which this very 
question might be studied. At the time I did not see 
ad feasible way of detecting the induced resonance ; I 
did not anticipate that it could produce sparks. By 
its means, however, Hertz has been able to observe the 
interference between waves incident on a wall and the 
reflected waves. He placed his generating vibrator 
several wave lengths away from a wall, and placed 
® receiving resonant circuit between the gene- 
rator and the wall, and in this air space he was able to 
observe that at some points there were hardly any 
induced sparks, but at other and greater distances 
from his generator they reappeared, to disappear again 
regular succession at equal intervals between his 
generator and the wall. It is exactly the same pheno- 
menon as what are known as Lloyd's bands in optics, 
Which are due to the interference between a direct and 
reflected wave. It follows hence that, just as Young’s 
and Fresnel’s researches on the interference of light 
Prove the undulatory theory of optics, so Hertz’s experi- 
#4 proves the ethereal theory of electro-magnetism. 
tis a splendid result. 
enceforth I hope no learner will fail to be im- 
Pressed with the theory—hypothesis no longer—that 
all agnetic actions are due to a medium pervading 
known space, and that it is the same medium as the 
one by which light is propagated; that non-conductors 
pony and probably always do, as Professor Poynting 
taught us, transmit electro-magnetio energy. By 
Means of variable currents energy propagated into 
new with the velocity of light. The rotation of the 
of is being slowly stopped by the diurnal rotation 
nehune’ poles. This seems a hopeful direction 
h to look for.an explanation of the secular pre- 
— of terrestrial magnetism. It is quite different 
Edlund’s curious hypothesis that free space is a 
conductor, If this were true, there would be a 
of great antipoles outside the air, and terrestrial 
think would not be much like what it is, and I 
With the earth would have stopped rotating long ago. 
throngs cresting currents we do propagate energy 
Ron-conductors, It seems almost as if our 


future telegraph cables would be pipes. Just as the 
long sound waves in speaking tubes go round corners, 
so these electro-magnetic waves round corners if 
they are not too Professor will probably 
have something to tell us on this point in connection 
with lightning conductors. The silvered bars 
used by agrees to conduct 
am deseriding. They are a a@ non-conducting, 
and therefore transparent, bar surrounded by a con- 
ducting, and therefore opaque, silver sheath, and they 
transmit the rapidly alternating currents we call light. 
There would not be the same difficulty in utilizing the 
energy of these electro-magnetic waves as in utilizing 
radiant heat. Having all the vibrations of the same 
sy we might utilize Hertz’s resonating circuits, and 
n any case the second law of thermodynamics would 
not trouble us when we could practica |y attain to the 
absolute zero of these, as compared with heat, long 
period vibrations. We seem to be approaching a 
theory as to the structure of the ether. There are dif- 
ficulties from diffusion in the simple theory that it is a 
fluid full of motion, a sort of vortex s ge. There 
were similar difficulties in the wave theory of light 
owing to ve tion round corners, and there 
is as great a culty in the jelly theory of the ether 
arising from the freedom of motion of matter 
through it. 

It may be found that there is diffusion, or it may be 
found that there are polarized distributions of fluid 
kinetic energy which are not unstable when the sur- 
faces are fixed ; more than one such is known. Osborne 
Reynolds has pointed out another, though, in my opin- 
ion, less hopeful, direction in which to look fora theory 
of the ether. Hard ticles are abominations. Per- 
haps the impenetrability of a vortex -would suffice. 
Oliver Lodge speaks confidently of a sort of chemical 
union of two opposite kinds of elements forming the 
ether. The opposite sides of a vortex ring might per- 
chance suit, or may be the ether, after all, is but an 
atmosphere of some infra-hydrogen element: these 
two latter hypotheses may both come to the same 
thing. Anyway, we are —— daily what sort of 
properties the ether must have It must be the means 
of propagation of light : it must be the means by which 
electric and magnetic forces exist: it should explain 
chemical actions and, if possible, gravity. . Or the vor 
tex sponge theory of the ether there is no real difficulty 
by reason of complexity why it should not explain 
chemical actious. In fact, there is every reason to ex- 
pect that very much more complex actions would take 
place at distances comparable with the size of the vor-~ 
tices than at the distances at which we study the 
simple phenomena cf electro-magnetism. Indeed, if 
vortices can make a small pow of a strong elastic solid, 
we can make watches and build steam engines and any 
amount of complex machinery, so that complexity 
can be no essential difficulty. Similarly the instan- 
taneous pro tion of gravity, if it exists, is not an 
essential difficulty, for vortices each occupy all space, 
and they act on one another simultaneously every- 
where. The theory that material atoms are simple 
vortex rings in a perfect liquid otherwise unmoving is 
insufficient, but with the innumerable possibilities of 
fluid motion it seems almost impossible but that an ex- 
peeve of the properties of the universe will be 

ound in this conception, Anything purporting to be 
an explanation founded on such ideas as ‘“‘an inherent 
property of matter to attract,” or building up big elas- 
tic solids out of little ones, is not of the nature of an 
ultimate explanation at all ; it can only be a temporary 
stopping place. There are metaphysical grounds, too, 
for reducing matter to motion, and potential to kin- 
etic energy. 

These ideas are not new, but it is well to enunciate 
them from time to time, and a presidential address in 
Section A is a fitting time. Besides all this, it has be- 
come the fashion to indulge in quaint cosmical theories, 
and to dilate upon them before learned societies and 
in learned journals. I would suggest, as one who has 
been in this quagmire, that a successor in this 
chair might well devote himself to a review of the cos- 
tical theories gmp within the last few pon. 
= reas ties for piquant criticism would . be 
splendid. 

Returning to the sure ground of experimental re- 
search, let us for a moment contemplate what is betok- 
ened by this theory, that in electro-magnetic engines 
we are using as our mechanism the ether, the medium 
that fills all known space. It was a great step in 
human progress when man learned to make material 
machines, when he used the elasticity of his bow and 
the rigidity of his arrow to provide food and defeat 
his enemies. It wasa great advance when he learned to 
use the chemical action of fire ; when he learned to use 
water to float his boats, and air to drive them ; when he 
used artificial selection to provide himself with food 
and domestic animals. For two hundred years he has 
made heat his slave to drive his machinery. Fire, 
water, earth, and air have long been his slaves ; but it 
is only within the last few years that man has won the 
battle lost by the giants of old, has snatched the thun- 
derbolt from Jove himself, and enslaved the all-pervad- 
ing ether. 








TELEGRAPHING WITHOUT WIRES. 


It is well known that considerable difficulties are 
found in effecting telegraphic communication with 
lightships, and even with lighthouses on rocks at a dis- 
tance from the shore. r. Willoughby Smith has, 
however, devised a method of ——- the object, 
which he has protected by patent, and which may 
probably be 6 fgmeees to other purposes. 
out that at the present time, wherever electric tele- 
graphic communication is established between the 
shore and a lighthouse, either floating or on a rock at 
a distance from the shore, it is effected through an in- 
sulated conductor or a telegraph cable ; but much diffi- 
culty is experienced, owing to the rapid wearing of the 
cable, so that it is liable to break whenever a storm 
comes on, and when, consequently, it is most required to 
be in proper working order. By his invention he is 
able to effect communication between the sending sta- 
tion and distant point without metallic connection one 
with the other. his is effected in the case of a light- 
house erected on a rock at a distance from the shore 





by ena ge ohe or more metallic or masses 
on opposite sides of the rock, so that the two plates or 
sets of plates may be as far apart as practicable, and 


from each plate or sets of plates he an insulated 


are exactly what I}. 


He points bac 


conductor to a telephone in the lighthouse. A two- 
conductor cable is led from a signal station on the 
shore toward the rock. At a distance from the rock 
one of the conductors of the cable is led to a metallic 
te su on one side of rock at such a distance 
row it as to be in water deep enough for it not to be 
by waves. The other conductor of the cable 
is similarly led to another metallic plate or mass siini- 
Jarly submerged at a distance from the opposite side 
of the rock. 

To communicate from the shore to the lighthouse, an 
interrupter or réverser and battery are connected to 
the shore ends of the two insulated conductors, and the 
telephone in the lighthouse responds to the repeated 
makes and breaks or reversal of the current, so that 
communication can readily be carried on by the Morse 
alphabet. If a vibrating interrupter or reverser be 
used, a short or long sounding of the telephone can be 
obtained by a contact key held down for short or long 
intervals, A more convenient way is to use two finger 
keys, one of which by a series of teeth on its stem, or 
in other more convenient way, produces a few breaks 
or reversals of the current, while the other key when 
depressed produces a greater number of breaks or re- 
versals. In the same way communication could be 
carried on from the shore to a vessel at a distance from 
it, if the vessel were in the vicinity of two submerged 
plates or anchors, each having an insulated conductor 
passing from it to the shore, and if two metallic plates 
were let go from the vessel, so that these plates might 
be at a distance apart from one another. The position 
of the two submerged plates coupled to the submerged 
insulated conductors might be indicated by buoys. In 
this way communication might be effected between 
passing vessels and the shore or between the shore 
and a moored lighthouse or signal station. A similar 
result might be obtained with a single insulated 
conductor from the shore by the use of an induc- 
tion supecenes with the ends of the secondary winding 
coupled by insulated conductors to submerged plates 
at a distance apart. —Zlectrician. | 








CHEAP APPARATUS FOR GENERATING | 
SULPHURETED HYDROGEN. 
By J. Martin, Lecturer at the Diocesan College, 
Rendebosch, Cape.Town. 


THE ap tus shown below for generating H.S for 
a practical class was designed by me a short time ago, 
and has given the greatest satisfaction on the score of 
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both cheapness and convenience. The diagram will 
sufficiently explain its action. 

A is a large glass —— such as is used for deflag- 
ration experiments, t ghtly fitted with a well paraffined 
cork with three holes. is a stout glass rod which 

through the center hole in the cork and through 
a hole in the bottom of a cylindrical porcelain vessel, 
E, which is supported by the end of the rod being flat- 
tened. The bottom of the porcelain vessel is drilled 
with several small holes. B is the delivery tube for 
the gas, and D is a short wide tube so placed that its 
lower end is perpendicularly over the interior vessel 
and closed at the = with a cork. The gas is, of 
course, generated by placing FeS in the porcelain ves- 
sel, and acid in the lower part of the glass cylinder, 
and pushing down the rod. The strength of the cur- 
rent can be regulated with considerable mpm he To 
charge the apparatus for use I take out the cork from 
the tube, O, and drop in small pieces of FeS, which fall 
into the porcelain vessel. The acid is sent in through 
the tube, B, by means of a funnel and India-rubber tub- 
ing. When the acid is the first to be used up, I draw up 
the interior vessel to the cork, take out the cork of the 
tube, D, and invert the whole Sy mane The liquid, 
of course, runs out, but the FeS is retained so as to fall 
k again afterward to bottom of the inside cylinder. 
I find that friction is sufficient to support the FeS, but 
to prevent accidents I place a small piece of caout- 
chouc tubing on the rod above. 

The whole apparatus only costs about three shillings. 
It can, of course, be made of all sizes.—Chem. Nevwws. 








EXAMINATION OF HONEY. 
By K. KAYSER. 


THE residue from the fermentation of pure honey is, 
as a rule, optically inactive, and, if heate ' with hydro- 
chloric it contains only exceptionally traces of 
reductive sugar. Sieben’s first two methods for the 
examination of honey should therefore be modified as 








follows: 25 grms. honey are mixed with 12 grms. solid 
yeast (tree from starch), and made up with water to 200 
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ce. ¢., and let ferment for forty-eight hours at a medium 
temperaiure. Aluminum hydroxide is then added 
and the mixture made up to 250 c. c.; 200 ¢, c. of the 
clear filtrate are concentrated. to 50 c. c. and polarized 
in a 200 mm. tube. A deflection of more than 1° 
(Wild) proves that starch sugar has been added. 25 
c. ¢, of the liquid used for Seeing then wixed 
with 25 c,.c. water and 6 c. c. strong hydrochloric acid 
and heated for an hour in a boiling water bath, neutral- 
ized, made up to 100 c.c., and any sugar formed is 
determined by Allihn’s method in one-quarter of the 
liquid. The sugar thus found, multiplied by 40, gives 
the quantity of sugar which comes to the fermentation 
residue from 100 grms. of honey, If this exceeds one 
per cent., starch sugar has been added. 





A NEW METHOD OF DETERMINING LITHIUM 
BY MEANS OF FLUORIDES. 


THE spectroscope gives valuable indications for the 

ualitative detection of lithia, but a comparison of 
the intensity of the spectral rays gives merely a doubt- 
ful approximation as to the proportion of the metal, 
especially if more than a few milligramwmes per liter are 
present. The reagent used is ammonium fluoride. 
As the commercial salt is often contaminated with fluo- 
silicate, it is purified as follows: Some grammes of the 
salt are dissolved in a small volume of water,a double 
volume of aminonia is added, the whole is boiled for a 
few seconds, let cool, filtered, and washed with ammo- 
nia. The silica is thus eliminated, and we have the 
fluoride in a strong ammoniacal solution, which is pie- 
served in a covered platinum crucible. If we have in 
solution a few decigrammes at most of a salt of lithium 
with quantities of other alkaline salts not more than 
ten or fifteen times greater, we operate as follows : The 
solution is reduced to a few c. c. in a tared platinum 
capsule ; ammonium fluorideand an excess of ammo- 
nia are added ap to a volume of 15 to 20c.c. The 
whole is well mixed and let settle, when there is formed 
a white gelatinous precipitate, scarcely visible, of 
lithium fluoride, which partly adheres to the bottom 
of the capsule. The next day it is complete, when we 
decant almost all the liquid upon a very small filter 
and pour in its place a low c. ¢. of ammoniacal water 
and ammonium fluoride; stir up with a platinum 
spatula and let settle. Soon afterward we make a sec- 
ond and a third decantation, and wash the filter 
with a few drops of the same reagent. Thus we re- 
move ali the soluble alkaline salts, and we have, partly 
on the filterand partly in the capsule, all the lithium 
salt imbued merely with ammonia and ammonium 
fluoride. The volatile matter is expelled at a very gen- 
tle heat, the filter is burnt, the ash treated with a few 
drops of dilute sulphuric acid, and all the liquid is 
collected in the tared capsule. It is evaporated and ig- 
nited gently until all acid vapors have completely dis- 
appeared and the residue is weighed as neutral lithium 
sulphate. To take account of the solubility of lithium 
fluoride in the ammoniacal liquid, its total volume is 
measured, ranging from 30 to 50 c.c. According to 
former results,and remembering that the washing 
waters remained in contact with the precipitate fora 
short time only, we may admit that 10c. c. of the liquid 
contains approximately 2 milligrammes lithium fluoride 
= 4 milligramimes salphate or 1 milligramme lithia. 
The quantity thus calculated is added to that weighed 
direstly.—A. Carnot, 





ON RHINANTHIN. 
By Dr. T. L. Putpson, F.C.S. 


In my Journal of Medicine, etc. (No. 100, p. 66), I 
noted that I had discovered a glucoside similar to digi- 
talin in the leaves of the Antirrhinum majus, which 
flourishes abundantly in the sandy soils of Surrey. 
Further investigation of this substance has shown me 
that it is rhimanthin, a ae = ge extracted twenty 
years ago by an Austrian chemist, H. Ludwig, from the 
seeds of Rhinanthus hirsutus and R. crista-galli 
(Ravtle). 

I find that rhinanthin exists rather plentifully in the 
leaves and stalks of the Antirrhinum majus (snap- 
dragon), and that it shows a reaction by which it can 
be recognized, even when present in very ninute quan- 
tity in an aqueous solution. According to wy experi- 
ments, rhinanthin can be extracted from the plant 
either by means of methylic aleohol or by cold water. 
The former process gives the larger yield, but the lat- 
ter gives a purer product, and is in every respect easier 
and more economical, The plant, when fresh, is very 
brittle, and can be easily broken up or cut into small 
fragments, leaves and stalks, and allowed to remain in 
water in a closed vessel for a few days. The liquid is 
then filtered, treated with a sinall quantity of sub-ace- 
tate of lead (which does not precipitate rhinanthin), 
filtered again, and the slight excess of lead having 
been separated from the filtrate, the latter is evapo- 
rated carefully (on a water bath) almost to sirupy con- 
sistency, and then the vessel is allowed to remain ina 
warm, dry place for a few days. In these circumstances 
rhinanthin forms eopeggneess colorless rhombic crys- 
tals, which are very brilliant ; it can be purified by a 
second crystallization from water. It has a peculiar 
sweetish acrid taste, and is very soluble in water and 
in alcohol, 

The aqueous solution of rhinanthin, to which a few 
drops of hydrochloric acid are added, and then heated, 
gradually turns brown, finally deposits an amorphous 
dark brown precipitate (rhinothogen), and the super- 
natant solution contains glucose. 

This reaction is very sensitive, and precisely similar 
in appearance to the browu tint developed in solutions 
of glucose heated with soda (for instance, diabetic 
urine), only in the present case the color is produced 
by acid. A perfectly clear, colorless solution of rhinan- 
thin in water, placed in a test tube with a few drops of 
HCl and heated, turns gradually brown, and in a few 
mowents, just after the solution has reached its boiling 
point, it is quite dark and opaque. A copious precipi- 
tate of rhinanthogen results, in the form of a dark red- 
dish brawn amorphous powder, which can be filtered 
off and washed. The filtrate contains glucose. 

This rhinanthogen dissolves in hot concentrated sal- 
phuric acid, forming a greenish black solution. It is 
also attacked easily by nitric acid. 





exactly cor d with his single anal but lead 
to the female a ae , 
CosHscOrs. 


Nevertheless, I have not had sufficient of the product 
at my disposal to pursue this subject further at present. 

In treating the decoction by subacetate of lead, it is 
well to employ as little as possible ; the slight excess of 
lead can be removed either by carbonate of soda, phos- 

hate of soda, or sulpha hydrogen. I prefer the 
atter, though it leaves a small quantity of acetic acid 
free in the liquid to be evaporated ; for I have found 
by direct experiment that dilute acetic acid will not 
convert the glucoside rhinanthin, as dilate HCl does, 
even after boiling for a considerable time ; and on the 
water bath the presence of a minute quantity of free 
acetic acid is not, in this case, prejudicial. It is best 
not to evaporate to a thick sirup, but to stop as soon 
as indications of crystallization occur at the edge of 
the liquid. The capsule ie then removed to a warm, 
poe place, where it remains for several days; the crys- 
tals thus formed are very white and brilliant. 

The genera Rhinanthus, Antirrhinum, and Digitalis 
all belong to the samme family of plants, and probably 
rhinanthin will be found to toxic properties ; 
perhaps the toxic properties of Linaria (another closely 
allied genus) are due to it. But whatever may be its 
pevtcceges properties, it is probable that rhinanthin, 

ike digitalin, is ee liable to allotropic changes and 
decomposition or oxidation. I believe that most of the 
substances extracted from Digitalis are really derived 
from allotropie or isomeric changes and from the de- 
cou position of digitalin, and - these changes occar 
ores the elaborate p of extraction.—Chem. 

ews. 
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jects, has recently been published, for free circu 
at the office of this paper. Subjects classified 
names of author. Persons desiring a copy have oni 
to ask for it, and it will be mailed to them. Address, 


MUNN & CO., 361 Broadway, New Yé 






























In connection with the Scientific Ame 
Messrs. MunN & Co. are solicitors of American @ 
Foreign Patents, have had 42 years’ experience, é 
now have the largest establishment in the 
Patents are obtained on the best terms. 

A special notice is made in the Scientific A 
ean of all inventions patented through this Ag 
with the name and residence of the Patentee. By @& 
immense circulation thus given, public attention * a 
directed to the merits of the new patent, and § oii f 
introduction often easily effected. ape 
Any person who has. made a new discovery or in 
tion can ascertain, free of charge, whether a p# 
can probably be obtained, by writing ‘o MUNN 

We also send free our Hand Book about the 

Laws, Patents, Caveats, Trade Marks, their costs; « 
how procured. Address Bn 


MUNN & CO, | 
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